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DISTRICT OF COLUMBIA PAIN-CAPABLE 
UNBORN CHILD PROTECTION ACT 


THURSDAY, MAY 17, 2012 

House of Representatives, 

Subcommittee on the Constitution, 

Committee on the Judiciary, 

Washington, DC. 

The Subcommittee met, pursuant to call, at 4:06 p.m., in room 
2141, Rayburn House Office Building, the Honorable Trent Franks 
(Chairman of the Subcommittee) presiding. 

Present: Representatives Franks, Chabot, King, Nadler, Scott 
and Quigley. 

Staff Present: (Majority) Paul Taylor, Subcommittee Chief Coun- 
sel; Jacki Pick, Counsel; Sarah Vance, Clerk; (Minority) David 
Lachmann, Subcommittee Staff Director; and Veronica Eligan, Pro- 
fessional Staff Member. 

Mr. Franks. This hearing will come to order. Thank you all for 
being here today. We especially appreciate our witnesses here. And 
without objection, the Chair is authorized to declare a recess of the 
Committee at any time. And again, we welcome you all here. 

And I recognize myself now for 5 minutes for an opening state- 
ment. 

The gruesome late-term abortions of unborn children who can 
feel pain is, in my opinion, the greatest human rights atrocity in 
the United States today. Today’s hearing examines H.R. 3803, the 
District of Columbia Pain-Capable Unborn Child Protection Act. 
This bipartisan measure has greater than 190 sponsors in the 
House of Representatives, and it protects unborn children who can 
feel pain from being subjected to inhumane, torturous late-term 
abortions. 

Medical science regarding the development of unborn babies and 
their capacities at various stages of growth has advanced very dra- 
matically, demonstrating clearly that unborn children indeed expe- 
rience pain. The biggest single hurdle to legislation like H.R. 3803 
is that opponents deny unborn babies feel pain at all, as if some- 
how the ability to feel pain magically develops instantaneously as 
the child passes through the birth canal. 

This level of understanding might be excused in earlier eras of 
human history, but the evidence available to us today is extensive 
and irrefutable. Unborn children have the capacity to experience 
pain at least by 20 weeks, and very likely substantially earlier. 

I will now enter into the record a 29-page summary of the dozens 
of studies worldwide confirming that unborn children feel pain by 

( 1 ) 
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at least 20 weeks postfertilization. This information is available at 
www.doctorsonfetalpain.org. That is www.doctorsonfetalpain.org. 
And I recommend that all committee members, their staff, and 
members of the press review this site to get the most current evi- 
dence on unborn pain, rather than to have their understanding ce- 
mented in an earlier time when scientists still believed in sponta- 
neous generation and that the Earth was flat. 

[The information referred to follows:] 

Fetal Pain: The Evidence 

The eleven points below summarize the substantial 
medical and scientific evidence that unborn children can feel 
pain by 20 weeks after fertilization. 


www.doctorsonfetalpain.org 
posted March 14, 2011 


1: Pain receptors (nociceptors) are present throughout the unborn child’s entire body by 
no later than 20 weeks after fertilization and nerves link these receptors to the brain’s 
thalamus and subcortical plate by no later than 20 weeks. 

DOCUMENTATION: 

a. Pain receptors (nociceptors) arc present throughout the unborn child’s entire 
body by no later than 20 weeks. 

1. Myers, 2004, p,241, para. 2, “The first essential requirement for nociception is the 
presence of sensory receptors, which first develop in the perioral area at approximately 7 
weeks gestation and are diffusely located throughout the body by 14 weeks. 

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery- indications and 
anaesthetic management. Best Practice & Research Clinical Anaesthesiology. 18:2 
(2004) 231-258. 

^^Smith S. Commission of Inquiry into Fetal Sentience. London; CARE, 1996. 

2. Derbyshire, 2010, p.7, para.2, “For the foetus, an existence of ‘pain’ rests upon the 
existence of a stimulus that poses a threat to tissue, being detected by a nervous system 
capable of preferentially responding to stimuli that pose a threat to tissue. The entire 
experience is completely bounded by the limits of the sensory system and the relationship 
between that system and the stimulus. If pain is conceived of in this manner then it 
becomes possible to talk of foetal pain anytime between 10 and 17 weeks GA [gestational 
age] when nociceptors develop and mature, and there is evidence of behavioural 
responses to touch.” 

Note: Derbyshire 's other published works indicate that he believes pain requires 
subjective human experience, not possible until after birth: nonetheless, he acknowledges 
this finding. 

Derbyshire SW, Foetal pain? Best Practice & Research Clinical Obstetrics and 
Gynaecology! 24:5 (2010)647-655. 
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3, Anand, 1987, p.2, para.2, “Cutaneous sensory receptors appear in the perioral area of the 
human fetus in the 7th week of gestation; they spread to the rest of the face, the palms of 
the hands, and the soles of the feet by the 1 1th week, to the trunk and proximal parts of 
the arms and legs by the 15th week, and to all cutaneous and mucous surfaces by the 20th 
week.^'"’'*^” 

Anand KJS, Hickey PR. Pain and its effects in the human neonate and fetus. New 
England. Journal of Medicine. 'i\ia\ (1987) 1321-1329. 

“^Humphrey T. Some correlations between the appearance of human fetal reflexes and 
the development of tire nerv'ous system. Progress in Brain Research. 4 (1964) 93-135. 

'■'’Valnaan HB. Pearson IP. What the fetus feels. British Medical Journal. 280 (1980) 
233-234. 


4. Vaiihatalo, 2000, p. 146, col.2, para.2, “First nociceptors appear around the mouth as 
early as the seventh gestational week; by the 20th week these are present all over the 
body.” 

Vanhalto S, van Nieuwenhuizen 0. Fetal Pain? Brain &. Development. 22 (2000) 145- 
150. 

5. Brusseau, 2008, p. 14, para,3, “The first essential requirement for nociception is the 
presence of sensory receptors, which develop first in the perioral area at around 7 weeks 
gestation. From here, they develop in the rest of the face and in the palmar surfaces of 
the hands and soles of the feet from 1 1 weeks. By 20 weeks, they are present throughout 
all of the skin and mucosal surfaces.''’ 

Brusseau R. Developmental Pcqtcctivcs: is the Fetus Conscious? International 
Anesthesiology Climes. 46:3 (2008) 11-23. 

'’Simons SH, Tibbocl D. Pain perception development and maturation. Seminars on 
Petal and Neonatal Medicine. 1 1 (2006) 227-23 1 . 


b. nerves link these receptors to the brain’s thalamus and subcortical plate by no later 
than 20 weeks. 

1 . Van Scheltema 2008, p.3 13, para. 1 — “The connection between the spinal cord and the 
thalamus (an obligatory station through which nearly all sensory information must pass 
before reaching the cortex) starts to develop from 14 weeks onwards and is finished at 20 
weeks.” 

Van Scheltema PNA, Bakker S, Vandenbussche FPHA, Oepkes, D. Fetal Pain. Fetal and 
Maternal Medicine Review. 19:4 (2008)311-324. 
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2, Glover, 1999, p.882, col. 1, para.l, “Most incoming pathways, including nociceptive 
ones, are routed through the thalamus and, as stated above, penetrates the subplate zone 
from about 17 weeks. . . These monoamine fibres start to invade the subplate zone at 13 
weeks and reach the cortex at about 16 weeks. This puts an early limit on when it is likely 
that the fetus might be aware of anything that is going on in its body or elsewhere.” 

Glover V. Fetal pain: implications for research and practice. British Journal of Obstetrics 
and Gynaecology’. 106 (1999) 881-886. 

3. Lee, 2005, p.950, col.l, “In contrast to direct thalamocortical fibers, which are not visible 
until almost the third trimester, thalamic afferents begin to reach the somatosensory 
subplate at 18 weeks’ developmental age (20 weeks’ gestational age)"’ and the visual 
subplate at 20 to 22 weeks’ gestational age. These afferents appear morphologically 
mature enough to synapse with subplate neurons.'^” 

Note: Lee et al. believe that pain requires conscious cortical processing, which they deem 
unlikely until 29 or 30 weeks: nonetheless, they acknowledges this finding. 


Lee SJ, Ralston HIP, Drey EA, Partridge. JC, Rosen. MA. A Systematic 
Multidisciplinary Review of tire Evidence. Journal of the American Medical Association. 
294:8 (2005) 947-954. 

'^Kostovic I, Ralsic P. Developmental history of tlie transient subplatc zone in tire visual 
and somatosensory corte.x of the macaque monkey and human brain. Journal of 
Comparative Neurology. 297 (1990)441-470. 

'^Hcviicr Rf . Development of connections in the human visual system during fetal mid- 
gestation: a Diltracing studv. Journal of Experiemental Neuropathology & Experimental 
Neurology. 59 (2000) 385-392. 

4. Gupta, 2008, p.74, col.2, para.l, “ Peripheral nerve receptors develop between 7 and 20 
w'eeks gestation. . . Spinothalamic fibres (responsible for transmission of pain) develop 
between 16 and 20 weeks gestation, and thalamocortical fibres between 17 and 24 w’eeks 
gestation.” 

Gupta R, Kilby M, Cooper G. Fetal surgery and anacstlictic implications. Continuing 
Education in Anaesthesia. Critical Care & Pain. 8:2 (2008) 71-75. 
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2: By 8 weeks after fertilization, the unborn child reacts to touch. After 20 weeks, the 
unborn child reacts to stimuli that would be recognized as painful if applied to an adult 
human, for example by recoiling. 

DOCUMENTATION: 

a. By 8 weeks after fertilization, the unborn child reacts to touch. 

1 . Gupta, 2008, p.74, col.2. para.2, “Movement of the fetus in response to external stimuli 
occurs as early as 8 weeks gestation. , . ” 

Gupta R_ Kilby M, Cooper G. Fetal surgery and anaestlietic implications. Continuing 
Education in Anaesthesia. Criiical Care dr Pain. 8:2 (2008) 71-75. 

2. Glover, 2004, p.36, para.4, “The fetus starts to make movements in response to being 
touched from eight weeks, and more complex movements build up, as detected by real 
time ultrasound, over the next few weeks.” 

Glover V. Tlic fetus may feel pain from 20 weeks: Tire Fetal Pain Controversy. 
Conscience. 25:3 (2004) 35-37. 

3. Myers 2004, p,241, para.6, “A motor response can first be seen as a whole body 
movement away from a stimulus and observed on ultrasound from as early as 7.5 weeks’ 
gestational age. The perioral area is the first part of the body to respond to touch at 
approximately 8 weeks, but by 14 weeks most of the body is responsive to touch.” 

Myers LB, Bulicli LA, Hess, P. Miller. NM. Fetal endoscopic surgery-: indications and 
anaesthetic management. Best Praciice dl Research Clinical Anaesthesiology. 18:2 
(2004) 231-258, 

4. Derbyshire, 2008, p,l 19, col.2, para.4, “Responses to touch begin at 7-8 weeks gestation 
when touching the peri-oral region results in a contralateral bending of the head. The 
palms of the hands become sensitive to stroking at 10-11 weeks gestation and the rest of 
the body becomes sensitive around 13-14 weeks gestation.’’^” 

Note: Derbyshire ’s other published works indicate that he believes pain requires 
subjective human experience, not possible until after birth; nonetheless, he acknowledges 
this finding. 

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Tiling? Reproductive 
Health Matters. 16:3! Supp. (2008) 117-126. 

’’Fitzgerald M. Neurobiology- of fetal and neonataipain. ln:Wall P, Melzack R, editors. 
Textbook of Pain. Oxford Churchill Livingstone, 1994. p. 153-63. 

b. After 20 weeks, the unborn child reacts to stimuli that would be recognized as painful if 
applied to an adult human, for example by recoiling. 
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1 . Gupta, 2008, p. p.74, col.2, para.2, “Behavioural responses. . . Response to painful 
stimuli occurs from 22 weeks gestation [= 20 weeks post-fertilization]/’ 

Gupta R, Kilby M, Cooper G. Fetal surgerv- and anacstlictic implications. Conlinuing 
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75. 

2. Gianiiakoulopoulos, 1994, p.77, col.2, para.3, “We have observed that the fetus reacts to 
intrahepatic vein needling with vigorous body and breathing movements, which are not 
present during placental cord insertion needling." 

Giannakoulopoulos X, Sepulveda W, Kourhs P, Glover V, Fisk NM. Fetal plasma 
cortisol and p-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81 , 

3. Lowery, 2007, p.276, col.2, paral, “Fetuses undergoing intrauterine invasive procedures, 
definitely illustrative of pain signaling, were reported to show coordinated responses 
signaling the avoidance of tissue injury.'^” 

Lowery CL, Hardman MP. Manning N, Clancy B, Hall RW, Anand KJS. 
Neurodevelopmental Changes of Fetal Pain. Seminars in Pernatolog)-. 31 (2007) 275- 
282. 

'■^’williams C, Framing the fetus in medical work: rituals and practices. Social Science dr. 
Medicine. 60 (2005) 2085-2095. 

4. Mellor, 2005, p.457, col. 1, para.2, “For instance, the human fetus responds to 
intrahepatic needling (versus umbilical cord sampling) by moving away and with an 
increase in the levels of circulating stress hormones. . '^^■‘^ 2 . 74 . 75 ,, 

Note: Mellor ei al. believe that the unborn child is kept ‘asleep ’ in utcro, and therefore 
does not perceive pain; nonetheless, they recognize this finding. 

Mellor DJ, Diesch TJ. Gunn AJ. Bennet L. The importance of 'awareness' for 
understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471. 

Giannalcoulopoulos X, Sepulveda W. Kourtis P, Glover V, Fisk NM. Fetal plasma 
cortisol and P-endorphin response to intrauterine needling. Lancet. 344 ( 1 994) 77-8 1 , 

^'Giannakoulopoulos X, Teixeira J, Fisk N. Human fetal and maternal noradrenaline 
responses to invasive procedures. Pediatric Research. 45 (1999) 494-499. 

^■^Gitau R. Fisk NM. Teixeira JM. Cameron A. Glover V. Fetal hypothalamic-pituitary- 
adrenal stress responses to invasive procedures are independent of maternal responses. 
Journal of Clinical Endocrinology andMelabolism. 86 (2001) 104-109. 

^^Gitau R, Fisk NM, Glover V. Human fetal and maternal corticotrophin rclcascing 
homionc responses to acute stress. of Disease in Childhood - Fetal Neonatal 

Edition. 89 (2004) F29-F32. 
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3: In the unborn child, application of such painful stimuli is associated with significaut 
increases in stress hormones known as the stress response. 

DOCUMENTATION: 

1. Tran, 2010, p.44, col.l, para.7, “Invasive fetal procedures clearly elicit a stress 
response...” 

Tran, KM. Anesthesia for fetal suigcrs'-. Seminars in Fetal & Neonatal Medicine. 15 
(2010) 40-45. 

2. Myers, 2004, p.242, para.2, “Human fetal endocrine responses to stress have been 
demonstrated from as early as 1 8 weeks’ gestation. Giannakoulopoulos et al® first 
demonstrated increases in fetal plasma concentrations of cortisol and |3-endorphin in 
response to prolonged needling of the intrahepatic vein (THV) for intrauterine transfusion. 
The magnitude of these stress responses directly correlated with the duration of the 
procedure. Fetuses having the same procedure of transfusion, but via the non-innervated 
placental cord insertion, failed to show these hormonal responses. Gitau et al'® observed 
a rise in P-endorphin during intrahepatic transfusion from 18 weeks’ gestation, which was 
seen throughout pregnancy independent both of gestation and the maternal response. The 
fetal cortisol response, again independent of the mother’s, was observed from 20 weeks’ 
gestation. ““ Fetal intravenous administration of the opioid receptor agonist, fentanyl, 
ablated the P-endorphin response and partially ablated the cortisol response to the stress 
of THV needling, suggesting an analgesic elTect.'*’' A similar, but faster, response is seen 
in fetal production of noradrenalin to IHV needling. This too is observed in fetuses as 
early as 18 weeks, is independent to the maternal response and increases to some extent 
with gestational age.*®^ Thus, from these studies one can conclude that the human fetal 
hypothalamic- pituitary-adrenal axis is functionally mature enough to produce a P- 
endorphin response by 1 8 weeks and to produce cortisol and noradrenalin responses from 
20 weeks’ gestation.” 

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and 
anaesthetic management. Best Practice & Research Clinical Anaesthesiology. 18:2 
(2004) 231-258. 

® GiamiakoLilopoLiIos X. Sepulveda W. Kourtis P, Glover V, Fisk NM. Fetal plasma 
cortisol and P-endorphin response to intrauterine needling. Cancel. 344 (1994) 77-81. 

Gitau R, Fisk NM, Tei.xcira JM, Cameron A, Glover V. Fetal hypothalamic-pituitaiy- 
adrcnal stress responses to invasive procedures arc independent of maternal responses. 
Journal ofCIinical Endocrinology and Metabolism. 86 (2001) 104-109. 

''"Fisk NM, Gitau R, TeixeiraMD, Giannakoulopoulos, X, Cameron, AD, Glover VA. 
Effect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress 
Response to Intrauterine Needling. Anesthesiology. 95 (2001) 828-835. 

' ’’Giatmakoulopoulos X, Teixeira J, Fisk N, Glover V. Human fetal and maternal 
noradrenaline responses to invasive procedures. Pediatric Research. 45(1999) 494-499. 
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3. Derbyshire, June 2008, p.4, coll, para.5, “Another stage of advancing neural 
development takes place at 1 8 weeks, when it has been demonstrated that the fetus will 
launch a hormonal stress response to direct noxious stimulation ” 

Note: Derbyshire believes that pain requires subjective human experience, not possible 
until after birth: nonetheless, he acknowledges this finding. 

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Thing? Reproductive 
Health h4atters. 16: 31Supp. (2008) 1 17-126. 

4. Gupta, 2008, p.74, col. 2, para.3, “Fetal stress in response to painful stimuli is shown by 
increased cortisol and P-endorphin concentrations, and vigorous movements and 
breathing efforts. There is no correlation between maternal and fetal norepinephrine 
levels, suggesting a lack of placental transfer of norepinephrine. This independent stress 
response in the fetus occurs from 18 weeks gestation. 

Gupta R_ Kilby M, Cooper G. Fetal surgeiy and anaestlietic implications. Continuing 
Education in Anaesthesia. Critical Care dcPain. 8:2 (2008) 71-75. 

^Boris P, Cox PBW. Gogarten W. Strumper D. Marcus MAE. Fetal surgery, 
anaesthesiological considerations. Curreni Opinion in Anaesthesiology. 17 (2004) 235- 
240. 

^Giannakoulopoulos X, Teixeira J. Fisk N. Human fetal and maternal noradrenaline 
responses to invasive procedures. Pediatric Research. 45 ( 1 999) 494-499. 

’"Marcus M, Gogarten W. Louweii F. Remifcntaiiil for fetal intrauterine microendoscopic 
procedures, Anesthesia <Sc Analgesia. 88 (1999) S257. 

5. Fisk, 2001, p.828, col. 2, para.3, “Our group has shown that the human fetus from 18-20 
weeks elaborates pituitary-adrenal, sympatho-adrenal, and circulatory stress responses to 
physical insults.’' p.834, col.2, para. 2, “This study confirms that invasive procedures 
produce stress responses....” 

Fisk NM. Gitau R, Teixeira MD. Giannakoulopoulos, X, Cameron, AD, Glover VA, 
Effect of Direct Fetal Opioid Analgesia on Feta! Hormonal and Hemodynamic Stress 
Response to Intrauterine Needling. Anesthesiology. 95 (2001) 828-835. 
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4: Subjection to such painful stimuli is associated with long-term harmfni 
nenrodevelopmental effects, such as altered pain sensitivity and, possibly, emotional, 
behavioral, and learning disabilities later in life. 

DOCUMENTATION: 

1. Van de Velde, 2006, p.234, col.l, para.3, “It is becoming increasingly clear that 
experiences of pain will be ‘remembered’ by the developing nervous system, perhaps for 
the entire life of the individual. These findings should focus the attention of 
clinicians on the long-term impact of early painful experiences, and highlight the urgent 
need for developing therapeutic strategies for the management of neonatal and fetal 
pain.” 

Van de Velde M. Jani J, De Buck F, Deprest J. Fetal pain perception and pain 
management. Seminars in Fetal & Neonatal Medicine. 1 1 (2006) 232-236. 

■■ Vanhalto S, van Nieiiwenliuizen O. Fetal Pain? Brain cF Development. 22 (2000) 145- 
150. 

’^Anand KJS. Pain, plasticih', and premature birth: a proscription for permanent 
suffering? Nature Medicine. 6 (2000) 97 1-973. 

2. Vanhatalo, 2000, p, 148, col. 2, para.4, “All these data suggest that a repetitive, or sometimes 
even strong acute pain experience is associated with long-term changes in a large number of 
pain-related physiological functions, and pain or its concomitant stress increase the incidence 
of later complications in neurological and/or psychological development.” 

Note: Vanhalto A- Niewenhttizen believe that pain retjuires cortical processing: 
nevertheless, they acknowledge that, “noxious slimuti may have adverse effects on 
the developing individual regardless of the quality or the level of processing in the 
brain... after the development of the spinal cord afferents around the gestational week 
10, there may be no age limit at which one can be sure noxae are harmless. " (p.l49, 
coll. para. 2). 

Vanhalto S. vanNieuwenhuizen O. Fetal Pain? Brain & Development . 22 (2000) 145- 
150. 

3 Gupta, 2008, p.74, col. 2, para.3, “ There may be long-term implications of not providing 
adequate fetal analgesia such as hyperalgesia, and possibly increased morbidity and 
mortality.” 

Gupta R, Kilby M, Cooper G. Fetal surgen' and anaesthetic implications. Contimung 
Education in Anaesthesia. Critical Care dr. Pain. 8:2 (2008) 71-75. 

4. Lee, 2005, p-95i, col.l, para.3, “When long-term fetal well-being is a central 
consideration, evidence of fetal pain is unnecessary to justify fetal anaesthesia and 
analgesia because they serve other purposes unrelated to pain reduction, including ... (3) 
preventing hormonal stress responses associated with poor surgical outcomes in 
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neonates^^^^"; and (4) preventing possible adverse effects on long-term neurodevelopment 
and behavioral responses to pain7^'^'” 

Note: Lee el al. believe lhal pain requires conscious cortical processing, which they deem 
unlikely until 29 or 30 weeks; nonetheless, they acknowledges this finding. 

Lee SJ, Ralston HJP, Drey EA, Partridge, JC, Rosen, MA. A Systematic 
MultidisciplinaiV' Review of the Evidence. Journal of the American Medical Association. 
294:8(2005)947-954. 

^‘Anand KJ, Hickey PR.Halothane-morphine compared with high-dose sufentanil for 
anesthesia and postoperative analgesia in neonatal cardiac surger\\ New England Journal 
of Medicine. 326 (1992) 1-9. 

’^Anand KJ. Sippcll WG, Aynslcy-Grccn A. Randomised trial of fcntanyl anacstlicsia in 
prctcmi babies Lindcrgoing surgcr\-: effects on the stress response. Lancet. 329 (1987) 62- 
66 . 

^'’Johnston CC, Stevens BJ. Experience in a neonatal intensive care unit affects pain 
response. Pediatrics. 98 (1996) 925-930. 

^‘‘Taddio A, Katz J , llcrsich AL, Keren G. Effect of neonatal circumcision on pain 
response during subsequent routine vaccination. Lancet. 349 (1997) 599-603. 

^^Tavlor A, Fisk NM. Glover V. Mode of deliverv^ and subsequent stress response. 

Lancet. 355 (2000) 120. 
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5: For the purposes of surgery on unborn children, fetal anesthesia is routinely 
administered and is associated with a decrease in stress hormones compared to their level 
when painful stimuli are applied without such anesthesia. 

DOCUMENTATION: 

a. For the purposes of surgery on unborn children, fetal anesthesia is routinely 
administered. 


1 . Van de Velde, 2005, p.2.‘i6, col. 2, para. 2, “Therefore, it has been suggested that pain 
relief has to be provided during in ulero interventions on the fetus from mid-gestation (20 
weeks) on.^*'^‘*” 

Van de Velde M_ Van Schoubroeck DV, Lewi LE, Marcus MAE, Jani JC, Missant C, 
Teunkens A. Deprest J. Remifentanil for Fetal Immobilization and Maternal Sedation 
During Fetoscopic Surgeiy: A Randomized, Double-Blind Comparison with Diazepam. 
Anesthesia Analgesia . 101 (2005)251-258. 

■‘Giannakoulopoidos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma 
cortisol and p-cndorpliin response to intrauterine needling Lancet. 344 (1994) 77-81. 

’’Giannakoulopoulos X, Teixeira J. Fisk N. Human fetal and maternal noradrenaline 
responses to invasive procedures. I’ediatrtc Research. 45 (1999) 494-499. 

’'*Anand KJS, Maze M. Fetuses, fentanvl. and the stress response. Anesthesiology. 95 
(2001) 823-825. 

2, Myers, 2004, p,236, para. 3, “The anaesthesiologist is required to provide both maternal 
and fetal anaesthesia and analgesia while ensuring both maternal and fetal haemodynamic 
stability. . . Since substantial evidence exists demonstrating the ability of the second 
trimester fetus to mount a neuroendrocrine response to noxious stimuli... fetal pain 
management must be considered in every case.” 

p.240, col. 5, “A substantial amount of both animal and human research demonstrated that 
the fetus is able to mount a substantial neuroendocrine response to noxious stimuli as 
early as the second trimester of pregnancy. Fetal neuroanatomical development further 
substantiates this research. Evidence also exists that suggests that these responses to 
noxious stimuli may, in fact, alter the response to subsequent noxious stimuli long after 
the initial insult. This is the rationale behind providing fetal anaesthesia and analgesia 
whenever surgical intervention is thought to potentially provide a noxious insult to the 
fetus.” 


Myers LB, Bitlich LA, Hess, P, Miller, NM. Fetal endoscopic surgeryr indications and 
anaesthetic management. Best Practice & Research Clinical Anaesthesiology^ 18:2 
(2004) 231-258. 
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3 Gupta, 2008, p.74, col .2, para.4, “As with any procedure, the provision of analgesia 
depends on the likely severity' of pain associated with the intervention. However, 
analgesia is recommended for: 

(i) endoscopic, intrauterine surgery on placenta, cord, and membranes; 

(ii) late termination of pregnancy; 

(iii) direct surgical trauma to the fetus.” 

Gupta R, Kilby M, Cooper G. Fetal surgery- and aiiaestlietic implications. Conlinuing 
Education in Anaesthesia. Critical Care & Pain. 8:2 (2008) 71-75. 

4. Giannakoulopoulos, 1994, p.80, col.2, para.4, “Just as physicians now provide neonates 
with adequate analgesia, our findings suggest that those dealing with the fetus should 
consider making similar modifications to their practice. This applies not just to 
diagnostic and therapeutic procedures on the fetus, but possibly also to termination of 
pregnancy, especially by surgical techniques involving dismemberment.” 

Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma 
cortisol and [3-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81. 

5. Van Scheltema, 2008, p.320, para.3, “Neuroanatomical, neurophysiological, homional, 
haemodynamic and behavioural data indicate that a fetus is capable of reacting to noxious 
stimuli, implying that the fetus can experience stress and possibly even pain. , . The 
changes described can be long-lasting, perhaps even life-long, . ,We therefore think that 
when perfonning invasive intrauterine procedures it is important to accomplish fetal 
anaesthesia to protect the fetus from possible harmful effects on the developing neural 
system. It is difficult to determine from what gestation onwards fetal anaesthesia should 
be provided; however, we feel that it should be considered from at least mid-gestation.” 

Van Scheltema PNA, Bakker S. Vandenbussche FPHA. Oepkes, D. Fetal Pain. Fetal and 
Maternal Medicine RevieM’ . 19:4 (2008)311-324. 

b. Fetal anesthesia ... is associated with a decrease in stress hormones compared to 
their level when painful stimuli is applied without such anesthesia. 

1. Fisk, 2001, p.834, col.2, para.3, “This study provides the first evidence that direct fetal 
analgesia reduces stress responses to intervention in utero” 

Abstract, “The authors investigated whether fentanyl ablates the fetal stress response to 
needling using the model of delayed interval sampling during intrahepatic vein blood 
sampling and transfusion in alloimmunized fetuses undergoing intravascular transfusion 
between 20 and 35 weeks, 

“Fentanyl reduced the (3 endorphin (mean difference in changes, -70.3 pg/ml; 95% 
confidence interval, -121 to -19.2;/-’ = 0.02) and middle cerebral artery pulsatility index 
response (mean difference, 0.65; 95% confidence interval, 0.26-1.04;P = 0.03), but not 
the cortisol response (mean difference, -10.9 ng/ml, 95% confidence interval, -24.7 to 
2.9;P = 0.1 1) in fetuses who had paired intrahepatic vein transfusions with and without 
fentanyl. Comparison with control fetuses transfused without fentanyl indicated that the p 
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endorphin and cerebral Doppler response to intrahepatic vein transfusion with fentanyl 
approached that of nonstressful placental cord transfusions. 

“Conclusions: The authors conclude that intravenous fentanyl attenuates the fetal stress 
response to intrahepatic vein needling.” 

Fisk NM. Gitau R, Tci.xcira MD, Giannakoulopoulos. X. Caiiicron, AD. Glover VA. 
Effect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress 
Response to Intrauterine Needling. Anesthesiology. 95 (2001) 828-835. 

2. De Buck, 2008, p.294, col. 2, para.4, “The autonomic and endocrine responses to noxious 
stimuli, the stress response, consist of the activation of the hypothalamic, pituitary, and 
adrenal axis.*’' Rises in blood levels of noradrenaline, cortisol and b-endorphin during 
invasive procedures in the human fetus are seen. Alterations in the brain blood flow have 
been seen as early as in the 18th week of pregnancy.*' These autonomic effects of 
noxious stimulation can be suppressed by the administration of analgesics.’^” 

De Buck F. Deprest J, Van de Velde M. Anesthesia tor fetal surgeiy. Current Opinion in 

Anaesthesiology'- 21 (2008)293-297. 

"Rychik J, Tian Z, Cohen MS, Ewing SG, Cohen D, Howell LJ, Wilson RD. Jolmson 
MP, Hedrick HL, Flake AW, Crombleholme TM. Adzick NS. Acute cardiovascular 
effects of fetal surgery in the human. Circulalion. 1 10 (2004) 1549-1556. 

''Smith RP. Gitau R. Glover V. Fisk NM. Pain and stress in the human fetus. European 
Journal ofObslelrics ami Gynecology and Reproduciive Biology. 92 (2000) 161-165. 

3. Derbyshire, 2008, p.ll9, col. 2, para. 1-2, “Anand’s seminal work with neonates 
undergoing surgery demonstrated that fentanyl added to the anaesthetic regimen 
significantly reduces the stress response to invasive practice.^ Specifically, plasma 
adrenalin, noradrenaline, glucagon, aldosterone, corticosterone, 1 1 -deoxycorticosterone 
and 1 1-deoxycortisol levels were significantly increased in the nonfentanyl group up to 
24 hours after surgery. Reducing the normal stress response was considered to be 
responsible for the improved clinical outcome of the fentanyl group who required less 
post-surgical ventilator support and had reduced circulatory and metabolic complications. 

“More recently, the stress response to invasive practice has been examined in the fetus to 
demonstrate increased cortisol and h-endorphin circulation following intrauterine 
needling of the fetus beyond 1 8 weeks gestation.*' Further studies have demonstrated that 
the fetal stress response includes haemodynamic changes in blood flow to protect 
essential organs, such as the brain, and blunting the stress response when providing 
opioid analgesia to the fetus. 

Note: Derbyshire believes pain requires subjective human experience, not possible until 
after birth: nonetheless, he acknowledges this finding. 

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Tiling? Reproductive 
Health Matters. 16: 3 ! Supp. (2008) 117-126. 
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Anaiid KJ, Sippcll WG, Aynslcy-Grccn A. Randomised trial of fcntanyl aiiacstlicsia in 
preterm babies undergoing suigery': effects on the stress response. Lancet. 329 (1987) 62- 

66 . 

Giannakoulopoulos X, Sepulveda W, Kourtis P. Glover V. Fisk NM. Fetal plasma 
cortisol and p-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81 

Fisk NM, Gitau R, Teixeira MD, Giannakoulopoulos, X, Cmneron, AD, Glover VA. 
Effect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress 
Response to Intrauterine Needling. Anesthesiology. 95 (2001) 828-835. 

■^Teixeira J, Fogliani R, Giannakoulopoulos X, Glover V, Fisk NM. Fetal haemodynamic 
stress response to invasive procedures. Lancet. 347 (1996) 624. 
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6: The position, asserted by some medical experts, that the unborn child is incapable of 
experiencing pain nntil a point later in pregnancy than 20 weeks after fertilization 
predominately rests on the assumption that the ability to experience pain depends on the 
cerebral cortex and requires nerve connections between the thalamus and the cortex. 
However, recent medical research and analysis, especially since 2007, provides strong 
evidence for the conclusion that a functioning cortex is not necessary to experience pain. 

DOCTIIVIENTATION: 

a The position, asserted by some medical experts, that the unborn child is incapable of 
experiencing pain until a point later in pregnancy than 20 weeks after fertilization 
predominately rests on the assumption that the ability to experience pain depends 
on the cerebral cortex and requires nerve connections between the thalamus and the 
cortex. 


1 . Anand, 2006, p.3, col. 1, para. 4 — col. 2, para. 2, “[RJecent reviews purporting to rule out 
the occurrence of fetal pain.^'"’'^^. . . presuppose that cortical activation is necessary for 
fetal pain perception. Based upon this assumption, the lack of evidence for pain- 
specific thalamocortical connections support their contention against fetal pain.” 

Anand KJS. Fetal Pain? Pain: Clinical Updates. 14:2(2006) 1-4. 

’ Lee SJ. Ralston HIP, Drey EA, Partridge, JC, Rosen, MA. A Systematic 

Multidiscipliiiarv Review of the Evidence. Journal of the American Medical Association. 

204:8 (200.5) 947-9,54. 

"* Mellor DJ, Diesch TJ. Gunn AJ. Bennet L. The importance of ‘awareness’ for 

understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471 . 

^^Derbyshire SWG. Can fetuses feel pain? British MedicalJournal. 332 (2006) 909-912. 

2 Royal College of Obstetricians & Gynecologists, 2010, Summary, para.2, “In 

reviewing the neuroanatomical and physiological evidence in the fetus, it was apparent 
that connections from the periphery to the cortex are not intact before 24 weeks of 
gestation and, as most neuroscientists believe that the cortex is necessary for pain 
perception, it can be concluded that the fetus cannot experience pain in any sense prior to 
this gestation.” 

Fetal Awareness: Review of Research and Recommendations for Practice. Report of a 

Working Party. Royal College of Obstetricians and Gynecologists. Mareli 2010. 

3. Lee, 2005, Abstract, para.3, “Pain perception requires conscious recognition or 
awareness of a noxious stimulus. Neither withdrawal reflexes nor hormonal stress 
response to invasive procedures prove the existence of fetal pain, because they can be 
elicited by nonpainful stimuli and occur without conscious cortical processing. Fetal 
awareness of noxious stimuli requires functional thalamocortical connections. 
Thalamocortical fibers begin appearing between 23 to 30 weeks’ gestational age, while 
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eletroencephalography suggests the capacity for functional pain perception in preterm 
neonates probably does not exist before 29 or 30 weeks.” 

Lee SJ, Ralston LUP, Drey EA, Partridge, JC, Rosen, MA. A Systematic 
Multidisciplinary' Review of the Evidence. Journal of the American Medical Association. 
294:8 (2005) 947-954. 

4. Brusseau, 2006, p.l90, col. 2, para.4, “... such reflex responses to noxious stimuli have 
not been shown to involve the cortex and, thus, traditionally have not been thought to be 
available to conscious perception.” 

Brusseau R, Myers L. Developing consciousness: fetal ancstlicsia and analgesia. 
Seminars in Anesthesia. Perioperative Medicine and Fain. 25 (2006) 189-195. 

5. Mdlor, 2005, p.464, col. 2, para.4, “[DJespite the presence of intact nociceptive pathways 
from around mid-gestation, the critical aspect of cortical awareness in the process of pain 
perception is missing.” 

Mellor DJ, Diesch TJ. Gunn AJ. Bennet L. The importance of "awareness’ for 
understanding fetal pain. Hrain Research Reviews. 49 (2005) 455-471 . 

6. Derbyshire, 2006, p.9IO, coll, para.2, “Current theories of pain consider an intact 
cortical system to be both necessary and sufficient for pain experience, 

Derbyshire SWG. Can fetuses feel pain? Hrirish Medical Journal. 332 (2006) 909-912, 

“Coghill RC, McHaffie JC, Yen YF. Neural correlates of interindividual difference in the 
subjective experience of pain. I’rocedings of the National Academy of Science of the 
United States of America. 100 (2003) 8538-8542. 

'"Derbyshire SWG, W'halley MG, Stenger VA, Oakley DA, Cerebral activation during 
hypnotically induced and imagined pain. Neuroimage. 23 (2004) 392-401 . 


b. However, recent medical research and analysis, especially since 2007, provides 
strong evidence for the conclusion that a functioning cortex is not necessary to 
experience pain. 

1 , Merker, 2007, p.80, col. 2, para.3, “The evidence and functional arguments reviewed in 
this article are not easily reconciled with an exclusive identification of the cerebral cortex 
as the medium of conscious function... The tacit consensus concerning the cerebral 
cortex as the ‘organ of consciousness’ would thus have been reached prematurely, and 
may in fact be seriously in error.” 

Merker B. Consciousness without a cerebral cortex: A challenge for neuroscience and 
medicine. Behavioral and Brain Sciences. 30 (2007) 63-81. 

2. Anand, 2007, p.82, col. 2, para.l, “A reappraisal of the mechanisms of huan 
consciousness, differentiating it from its attributes, functions, or contents, is long 
overdue. W'idely held concepts about the key mechanisms of consciousness, or its fullest 
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expression via the human brain, have not been reexamined in the light of accumulating 
evidence since the 1 970’s. Merker presents the organization of a subcortical 
system. . .with multiple lines of anatomical, neurophysiological, behavioral, clinical, 
andneuropathological evidence, and a teleological rationale - all of which support a 
persuasive argument for the subcortical control and temporal sequencing of behavior. . . . 
One distressing impact of associating consciousness with cortical function, briefly 
mentioned by Merker in section 6 of the target article, pertains to the mistaken notions 
regarding pain perception in patient populations with impaired cortical function or 
cortical immaturity.” 

Anaiid KJS. Consciousness, cortical function, and pain perception in nonverbal humans. 
Behavioral and Brain Sciences. 30; 1 (2007) 82-83. 

3, Anand, 2006, p.2, col. 2, para.5, “Multiple lines of evidence thus corroborate that the key 
mechanisms of consciousness or conscious sensory perception are not dependent on 
cortical activity:” 

col.l, para.4, “Penfield and Jasper proposed that ‘the highest integrative functions 
of the brain are not completed at the cortical level, but in a system of highly 
convergent subcortical stmetures supplying the key mechanism of 
consciousness.”’ 

col. 2, para.3, “Further clinical evidence for conscious perception mediated by 
subcortical centers comes from infants and children with hydranencephaly.* 

col. 2, para 4, "Thus, a subcortical system. ,. mediates the organization of 
consciousness. *^ . . That intact forebrain commissures are not required for high 
levels of cognitive function'* provides further evidence for the subcortical 
integration...” 

“Whether consciousness is required for sensory perception has also been 
questioned by recent studies of adult patients in a persistent vegetative state. 

p.3, col.l, para.4 - col. 2, para.2, “[R]ecent reviews purporting to rule out the occurrence 
of fetal pain.’'''*""'^. . . presuppose that cortical activation is necessary for fetal pain 
perception. ’’’'’^" Based upon this assumption, the lack of evidence for pain-specific 
thalamocortical connections support their contention against fetal pain. This line of 
reasoning, however, ignores clinical data cited above that ablation or stimulation of the 
primary somatosensory cortex does not alter pain perception in adults, whereas thalamic 
ablation or stimulation does. The thalamus plays a pivotal role in regulating the spinal- 
brainstem-spinal loops that mediate context-dependent descending facilitation or 
inhibition, coordinated via the key mechanisms underlying consciousness.” 

Anand KJS, Fetal Pain? Pain: Clinical Updates. 14 (2006) 1 A. 

Pcnticld W, Jasper HH. Epilepsy and the Eunctional Anatomy of the Hitman Brain. 
Boston: Little, Brown & Co: 1954. 
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’Lee SJ, Ralston HJP, Drey EA, Partridge, JC, Rosen, MA. A Systematic 
Multidisciplinary- Review ofthe Evidence. Journal ofthe American Medical Association. 
294:8 (2()()5) 947-954. 

Mellor DJ, Diesch TJ. Gunn AJ. Bennet L. The importance of ^awareness’ for 
understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471 . 

’'Marin-Padilla M. Developmental neuropathologx- and impact of perinatal brain damage. 
Journal of Neuropathology & Experimental Neurology. 56 (1997) 219-235. 

’^Takada K, Shiota M, Ando M, et al. Porencephaly and hydrimencephal\': a 
ncuropathological study of four autopsy cases. Brain Development.. 1 1 (1989) 51-56. 

^■^Shewmon DA, Holmes GL, Byrne PA. Consciousness in congenitally decorticate 
children: Developmental vegetative state as self-fulfilling prophecy . Developmental 
Medicine & Child Neurology. 41 (1999) 364-374. 

Mcrkcr B. Consciousness without a cerebral cortc\: A challenge for neuroscience and 
medicine, Behavioral and Brain Sciences. 30 (2007) 63-81 . [in press at time of citation 
by AnandJ 

’'^LeDoux JE, Risse GL, Springer SP, Wilson DH, Gazzaniga. Cognition and 
Commissurotomy. Brain. 1 00 ( 1 997) 87-104. 

^^Shewmon DA, A critical analysis of conceptual domains of tlic vegetative state: sorting 
fact from fancy. Neurorehabilitation. 19 (2004) 364-374. 

'^SchitTNDM. Nenrolog\’. 64 (2005) 514-523. 

“"Derbyshire SW'G. Can fetuses teel pain? British Medical Journal. 332 (2006) 909-912, 

4, Brusseau, 2008, p. 1 6, para. 1 , “However, if one were to argue that a minimal form of 
consciousness might be possible without cortical involvement, then certainly one would 
have to consider thalamic development as a benchmark for the possible generation of 
such a state. As described above, thalamic structures seem to be in place somewhere 
between 20 and 30 weeks. . . Other evidence, however, points to a much earlier 
maturation of thalamic processing function. Thalamic connections are intimately 
involved in the generation of the physiochemical and endocrine responses to nociception 
that are seen as early as 18 weeks.^^’^” 

p.20, para.3, “Perhaps the subcortex is necessary and sufficient for at least a minimal, 
Hameroffian consciousness, one that (if the data regarding anencephalic children are to 
be believed) may render an integrated experience of nociception that we might call pain.” 

Bmsseau R. Developmental Perpectives: is the Fetus Conscious? International 
Anesthesiology Clinics. 46:3 (2008) 11-23. 

■‘^Teixeira Jm, Glover V, Fisk NM. Acute cerebral redistribution in response to invasive 
procedure in the human fetus. American Journal of Obstetrics Gynecolog,'. 181 
(1999) 1018-1025. 
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"^Gitau R, FiskNM, Tcixcira JM, Cameron A, Glover V. Fetal hypotlialaiiiic-pituitar\ - 
adrenal stress responses to invasive procedures are independent of maternal responses. 
Journal ofClinical lindocrinology and Metabolism. 86 (200 1 ) 1 04-1 09, 
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7: Substantial evidence indicates that children born missing the bulk of the cerebral cortex, 
those with hydranencephaly, nevertheless experience pain. 

DOCUMENTATION: 

1 . Brusseaii, 2008, p. 17, para.2-3, “Clinical evidence for conscious perception mediated by 
such a subcortical system comes from infants and children with hydranencephaly. . . 
Despite the total or near-total absence of cerebral cortex, these children clearly 
demonstrate elements of consciousness.’'*. . . It is important to note that these are not 
hydrocephalic children who possess a thin rim of intact, functional cortex, but rather 
children with little or no cortex at all., what little cortex may remain is generally 
nonfunctional and without normal white matter connectivity .” 

“As such, it would seem these children demonstrate that anatomic development or 
functional activity of the cortex may not be required for conscious sensory perception. 
They may, and do in fact, respond to painful or pleasurable stimuli in what may easily be 
argued to be a conscious, coordinated manner, similar to intact children.’**” 

Brusseau R. Developmental Perpectives: is the Fetus Conscious? Inlernalional 
Anesthesiology Clinics. 46:3 (2008) 11-23. 

’'Counter SA. Preservation of brainstem neurophysiological function in 
hyireccienze'piieiy. Journal of Neuroscience. 263(2007) 198-207. 

’’Marin-Padilla M. Developmental neuropathology and impact of perinatal brain damage. 
Journal ofNeuropatholog)- <S- Experimental Neurology, ib (1997) 219-235. 

’’TakadaK. Shiota M, Ando M, ct al. Porencephaly and hydranencephaly: a 
neuropathological study of four autopsy cases. Brain Development. 1 1 (1989) 51-56. 

’■‘Shewmon DA, Holmes GL, Byrne PA. Consciousness in congenitally decorticate 
children: Developmental vegetative state as self-fulfilling prophecy. Developmental 
Medicine & Child Neurology. 41 (1999) 364-374. 

"Mcrkcr B. Life c.xpcctancy in hydranencephaly. Clinical Neurology & Neurosurgery. 
110 (2008) 213-214. 

”McAbcc GN, Chan A, Erdc EL. Prolonged survival with hydranencephaly: report of 
two patients and literature review. Pediatric Neurology. 23 (2000) 80-84. 

2. Merker, 2007, p.79, col. 1, para.4, “My impression from this first-hand exposure to 
children with hydranencephaly confirms the account given by Shewmon and colleagues. 
These children are not only awake and often alert, but show responsiveness to their 
surroundings in the form of emotions or orienting reactions to environmental events. . . 
They express pleasure by smiling and laughter, and aversion by “fussing,” arching of the 
back and crying (in many gradations), their faces being animated by these emotional 
states.” 


Merker B. Consciousness without a cerebral cortex: A challenge for neuroscience and 
medicine. Behavioral and Brain Sciences. 30 (2007) 63-81. 
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Slicwmoii DA, Holmes GL, Byrne PA. Consciousness in congenitally decorticate 
children: Developmental vegetative state as self-fiilfilling prophecy. Developmental 
Medicine & Child Neurology. 41 (1999) 364-374. 

3. Brusseau, 2006, p.l91, col.l, para.l, “Indeed, there is evidence that hydranencephanic 
children responds to painful and pleasurable stimuli in a coordinated manner similar to 
other children.”” 

Baissean R, Myers L. Developing conscionsness: fetal anesthesia and analgesia. 
Seminars in Anesthesia. Perioperative Medicine and Pam. 25 (2006) 189-195. 

"AnandKJS. U.S. Congress. House of Representatives. Committee on the Judiciary^. 
Pain of the Unborn: Hearing Before the Subcommittee on the Constitution. 109th Cong.. 
r'Sess.,2005. 

4. Beshkar, 2008, p.554, col.l, para. 1, “Shewmon et al. (1999) reported the cases of four 
children aged 5-17, with hydranencephaly involving complete or nearly complete 
absence of cerebral cortex. The authors observed that these children possessed a variety 
of cognitive capacities that were indicative of ordinary consciousness, 

including. . . appropriate affective responses.” 

p.555, col, 2, para.3, “Whether or not children bom with hydranencephaly have 
consciousness is still controversial. However, the body of evidence in favor of the 
presence of consciousness in these patients seems to be more convincing than evidence 
and arguments against consciousness in such children.” 

Beshker M. The Presence of Consciousness in the Absence of the Cerebral Cortex. 
Synapse. 62 (2008) 553-556. 

Shewmon DA. Holmes GL, Bynie PA. Consciousness in congenitally decorticate 
children: Developmental vegetative state as self-fulfilling prophecy. Developmental 
Medicine dr. Child Neurology. 41(1 999) 364-374. 
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8: In adults, stimulation or ablation of the cerebral cortex does not alter pain perception, 
while stimulation or ablation of the thalamus does. 


DOCUMENTATION: 


1 . Brusseaii, 2008, p. 16, para.3, “In keeping with the critical insights of Pent! eld and 
Jasper, clinical evidence suggests that either ablation or stimulation of the primary 
somatosensory cortex does not alter pain perception in adults (demonstrated by Penfield 
and Jasper themselves), whereas both thalamic ablation and stimulation have been shown 
to interrupt pain perception.” 

P-17, para.l “In keeping with this evidence, we should consider that if cortical activity is 
not a prerequisite for pain perception in adults, then by analogy neither would it be a 
necessary criterion for fetuses.” 

Note: Brusseaii is ultimately agnostic regarding the ability of unborn children to fee! 
pain before 28 weeks. 

Brusscau R. Developmental Pcrpcctivcs: is the Fetus Conscious? International 
Anesthesiology Clinics. 46:3 (2008) 11-23. 

Penfield W, Jasper HH. Epilep.sy and the B'lmctional Anatomy of the Human Brain. 
Boston: Little. Brown & Co; 1954. 


2. Van Scheltema, 2008, p,313, para.l, “Others however, argue that thalamocortical 

connections are not a necessary criterion for (fetal) pain perception as clinical data show 
that ablation or stimulation of the thalamus alone is sufficient to alter pain perception in 
adults. 


Van Scheltema PNA, Bakker S, Vandeiibussche FPHA, Oepkes, D. Fetal Pain. Fetal and 
Maternal Medicine Review. 19:4 (2008) 311-324. 

"Brooks JK, Zambreanu L, Godinez A. Craig AD, Tracey I. Somatotopic organization of 
the human insula to painful heat studied with high resolution functional imaging. 
Neuroimage . 27 (2005) 201-209. 

"Craig AD. Interoception: the sense of the physiological condition of the body. Current 
Opinion in Neurobiology. 13 (2003) 500-505. 

' ’Nandi D, Aziz T, Carter H, Stein J. Thalamic field potentials in chronic central pain 
treated by periventricular gray stimulation - a series of eight cases. Pain. iOi (2003) 97- 
107. 

"Nandi D, Liu X, Joint C, Stein J, Aziz T. Thalamic field potentiasls during deep brain 
stimulation of periventricular gray in chronic pain. Pain. 97 (2002) 47-5 1 . 

3. Merker, 2007, p.65, col. 1, para.3, “Penfield and Jasper note that cortical removal even as 
radical as hemispherectomy does not deprive a patient of consciousness, but rather of 
certain forms of information, discrimination capacities, or abilities, but not of 
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consciousness itself. . . What impressed Penfield and Jasper was the extent to which the 
cerebral cortex could be subjected to acute insult without producing so much as an 
interruption in the continuity of consciousness. Their opinion in this regard bears some 
weight, in that their magnum opus of 1954 —Epilepsy and the Functional Anatomy of the 
Human Brani summarizes and evaluates experience with 750 such operations.” 

Merker B, Consciousness without a cerebral cortex: A challenge for neuroscience and 
medicine. Behavioral and Brain Sciences. 30 (2007) 63-8 1 . 

Penfield W. Jasper HH. Epilepsy and the Functional Anatomy of the Human Brain. 
Boston: Little, Brown & Co; 1954. 

4. Morsella, 2010, p.l5, col l, para.3, “It seems that consciousness can persist even when 
great quantities of the cortex are absent.” 

MorsellaE, KriegerSC, Bargh JA. Minimal neuroanatomy for a conscious brain: 
Homing in on the networks constituting consciousness. Neural Net\\'orks. 23 (20 1 0) 1 4- 
15. 
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9: Substantial evidence indicates that structures used for pain processing in early 
development differ from those of adults, using different neural elements available at 
specific times during development, such as the subcortical plate, to fulfill the role of pain 
processing. 

DOCUMENTATION: 

1 . Anand, 2006, p.3, col. 1, para.5, “Clinical and animal research shows that the fetus or 
neonate is not a Tittle adult,’ that the stmctures used for pain processing in early 
development are unique and different from those of adults, and that many of these fetal 
structures and mechanisms are not maintained beyond specific periods of early 
development. The immature pain system thus uses the neural elements available during 
each stage of development to carry out its signaling role.” 

Anand KJS. Fetal Pain? Fain: Clinical Updates. 14:2 (2006) 1-4. 

2. Van Sheltema, 2008, p.3 1 3, para. I ; “[P]ain perception during fetal and neonatal 
development does not necessarily involve the same structures involved in pain processing 
as those in adults, meaning that the lack of development of certain connections is not 
sufficient to support the argument that fetuses can not feel pain until late gestation. “ 
Some say even that the structures used for pain processing in the fetus are completely 
different from those used by adults and that man^ of these structures are not maintained 
beyond specific periods of early development.* ' ” 

Van Schcltema PNA, Bakkcr S, Vandcnbusschc FPHA. Oepkes, D. Fetal Pain. Fetal and 

Maternal Medicine Review. 19:4 (2008) 311-324. 

Lee SJ. Ralston HJP, Drey EA, Partridge, JC, Rosen, MA. A Systematic 

Multidisciplinaiv Review of the Evidence. Journal of the American Medical Association. 

294:8 (2005) 947-954. 

^Fitzgerald M. The Development of Nociceptive Circuits. Nature Reviews: Neuroscience. 

6 (2005) 507-520. 

^AVliitc. MC, Wolf, AR. Pain and Stress in tlic Human Fetus. Best Practice & Research 

Clinical Anaesthesiology. 18 (2004) 205-220. 

3. White, 2004, p.208, para. 4, “The anatomical evidence shows that the nociceptive 
connections of the fetus are not merely immature versions of the adult but are structurally 
different and these differences confer differences in function. Furthenuore, interference 
with the natural progression to adult-like status can have extensive effects. Nerve section 
of afferent pathways, from the forelimb in the rat during early development, results in 
major changes in the subsequent central connections and sensory perception from other 
sites.'"’ Clearly this has implications for any form of fetal surgery .” 

Wliitc, MC, Wolf, AR. Pain and Stress in the Human Fetus. Best Practice & Research 

Clinical Anaeslhesiology. 18 (2004) 205-220. 


23 



25 


■^‘^Killackcy HP & Dawson DR. Expansion of tiic central hindpaw representation 
following fetal forelimb removal in the rat. European Journal of Neuroscience 1 (1989) 
210 - 221 . 

4. Fitzgerald, 2005, p.507, col.l, para.2, “Newborn infants show strong pain behaviour, but 
the study of the development of nociceptive pathways shows that their pain involves 
functional signaling pathways that are not found in the mature nervous system in healthy 
individuals.” 

Fitzgerald M. “The Development ofNociceptive Circuits. Reviews: 
Neuroscience. 6 (2005) 507-520. 
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10: The position, asserted by some medical experts, that the unborn child remains in a 
coma-like sleep state that precludes the unborn child experiencing pain is inconsistent with 
the documented reaction of unborn children to painful stimuli and with the experience of 
fetal surgeons who have found it necessary to sedate the unborn child with anesthesia to 
prevent the unborn child from thrashing about in reaction to invasive surgery. 

DOCTIIVIENTATION: 

a. The position, asserted by some medical experts, that the unborn child remains in a 
coma-like sleep state that precludes the unborn child experiencing pain... 


1 Royal College of Obstetricians & Gynecologists, 2010, Summary, para 2, 

“Furthemiore, there is increasing evidence that the fetus never experiences a state of true 
wakefulness in uiero and is kept, by the presence of its chemical environment, in a 
continuous sleep-like unconsciousness or sedation.” 

Fetal Awareness: Review of Research and Recommendations for Practice. Report of a 

Working Party. Royal College of OhstetricUins and Gynecologists. March 2010. 

2. Fitzgerald, 2005, p.513, col. I, para.2, “Despite the existence of sensory reflexes from the 
first trimester of human fetal life, it is unlikely that the fetus is ever awake or aware and, 
therefore, able to truly experience pain, due to high levels of endogenous neuroinhibitors, 
such as adenosine and pregnanolone, which are produced in the feto-placental unit and 
contribute to fetal sleep states'"*'’. In pretenn infants below 32 weeks most pain responses, 
including facial expressions, seem to be largely subcortical*''^” 

Fitzgerald M. The Development of Nociceptive Circuits. Nature Reviews: Neuroscience. 

6 (200.5) .507-.520. 

3. Mellor, 2005, p.464, col. 2, para. 4, “We conclude that there is currently no strong 
evidence to suggest that the fetus is ever awake, even transiently; rather, it is actively 
kept asleep (and unconscious) by a variety of endogenous inhibitory factors. Thus, 
despite the presence of intact nociceptive pathways from around mid-gestation, the 
critical aspect of cortical awareness in the process of pain perception is missing.” 

Mellor DJ, Diesch TJ. Gimn AJ. Bennet L. The importance of "awareness" for 

understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471 . 


b. ... is inconsistent with the documented reaction of unborn children to painful 
stimuli and with the experience of fetal surgeons who have found it necessary to 
sedate the unborn child with anesthesia to prevent the unborn child from thrashing 
about in reaction to invasive surgery. 
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1 . Van de Velde, 2005, p.256, col.2, para.2, “In our trial inadvertent touching of an 
immobilized fetus resulted in fetal ‘awakening.’” 

Van dc Velde M, Van Schoubrocck DV, Lewi LE, Marcus MAE, Jani JC, Missant C, 
Tcunleciis A, Deprest J. Rcmifcntanil for Fetal Immobilization and Maternal Sedation 
During Fctoscopic Surgery: A Randomized, Double-Blind Comparison witli Diazepam. 
Anesihesia S: Analgesia. 101 (2005)251-258. 

2. Giannakoulopoulos, 1994, p.77, col.2, para.3, “We have observed that the fetus reacts to 
intrahepatic vein needling with vigorous body and breathing movements, which are not 
present during placental cord insertion needling.” 

Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM, Fetal plasma 
cortisol and |3-endorphin response to intrauterine needling. T.ancet. 344 ( 1 994) 77-8 1 , 

3. Lee, 2005, p.95i, col.l, para.3, “...they [fetal anesthesia and analgesia] serve other 
purposes unrelated to pain reduction, including (1) inhibiting fetal movement during a 
procedure.^-*-” 

Note: Lee et al. believe that pain is an emotional and psychological experience, possible 
only after 29-30 weeks gestation. Nonetheless, they recognize the necessity of 
immobilizing the unborn child during surgery before this point due lo coordinated 
movements in response to invasive procedures. 

Lee SJ, Ralston HJP. Drey EA, Partridge. JC. Rosen. MA. A Systematic 
Multidisciplinaiv' Review of the Evidence. Journal of the American Medical Association. 
294:8(2005)947-9.54. 

‘’^Seeds JW. Corke BC, Spielman FJ. “Prevention of fital movement during invasive 
procedures with pancuroniuitj bromide.” American Journal of Ohstetetrics (^. 

Gynecology). 155 (1986) 818-819. 

‘^Rosen M.A.. Anesthesia for fetal procedures and surgert'. Yonsei Medical Journal. 42 
(2001) 669-680. 

'’■^Cauldwell CB. .Anesthesia for fetal surgeiv^ Anesthesiology) Climes of North America. 
20(2002)211-226. 

4. Van Scheltema, 2008, p.3 19, para.2, “Besides the argument of achieving adequate fetal 
anaesthesia, there are other purposes that justify the administration of drugs: the 
inhibiting fetal movement during a procedure. . . 

Van Scheltema PNA, Bakker S, Vandeiibussche FPHA, Oepkes, D. Fetal Pain. Fetal and 
Maternal Medicine Review . 19:4 (2008)311-324. 

White, MC, Wolf AR. Pain and Stress in tiic Human Fetus. Best Practice & Research 
Clinical Anaesthesiology. 18(2004) 205-220. 

Seeds .IW, Coikc BC, Spielman FJ. Prevention of fetal movement during invasive 
procedures with pancuronium bromide. American Journal of Ohstetetrics & Gynecology . 
155(1986) 818-819. 
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Rosen MA. Anesthesia for procedures involving the fetus. Seminars in Perinatolog}-'. 
12(1991)410-417. 

Rosen MA. Anesthesia for fetal procedures and surgery-. Yonsei MedicalJournal. 42 
(200 0 669-680. 

^‘^Cauldwell CB. Anesthesia for fetal surgerv'. Anesthesiology^ Clinics of North America. 
20(2000)211-226. 

^^Smitli RP, Gitau R, Glover V. FiskNM. Pain and stress in the human fetus. European 
Journal of Obslelrics and Gynecology and Reproductive Biology. 92 (2000) 161-165. 

^'Schwarz U, Galinkin JL. Anesthesia for fetal surgerv'. Seminars on Pediatric Surgery. 
12(2003) 196-201. 
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11: Consequently, there is substantial medical evidence that an unborn child is capable of 
experiencing pain by 20 weeks after fertilization. 

DOCUMENTATION: 

1 . Wright, 2005, p.26, para. 8 - p.27, para.3, “After 20 weeks of gestation, an unborn child 
has all the prerequisite anatomy, physiology, hormones, neurotransmitters, and electrical 
current to “close the loop” and create the conditions needed to perceive pain. . . The 
development of the perception of pain beings at the 6"' week of life. By 20 weeks, and 
perhaps even earlier, all the essential components of anatomy, physiology, and 
neurobiology exist to transmit painful sensations from the skin to the spinal cord and to 
the brain.*” 

''From the testimony of Dr. Jean Wright, Professor And Chair of Pediatrics, Mercer 

School of Medicine 

U.S. Congress. House of Representatives. Committee on the Judiciary. Pain of the 
Unborn: Hearing Before the Subcommittee on the Constitution. 109tli Cong., ft’ Scss., 
2005. 

2. Anand, 2005, p.38, “My opinion is, based on evidence suggesting that the types of 
stimulation that will occur during abortion procedures, very likely most fetuses at 20 
weeks after conception will be able to perceive that as painful, unpleasant, noxious 
stimulation.*” 

*From the testimony of Dr. Sunny Anand. Director, Pain Neurohiology Laboratory, 
Arkansa,s Children 's Hospital Research Institute, and Professor of Pediatrics, 
Anesthesiology, Pharmacology, and Neurohiology, University of Arkansas College of 
Medicine 

U.S. Congress. House of Representatives. Committee on the Judiciary. Pain of the 
Unborn: Hearing Before the Subcommittee on the Constitution. 1 ()9th Cong.. 1 * Sess., 
2005. 

3. Anand, 2006, p.3, col. 2, “Our current understanding of development provides the 
anatomical structures, the physiological mechanisms, and the functional evidence for pain 
perception developing in the second trimester, certainly not in the first trimester, but well 
before the third trimester of human gestation.” 

Anand KJS. Fetal Pain? Pain: Clinical Updates. 14:2(2006) 1-4. 

4. Glover, 1999, p.885, col. 1, para.3, “Given the anatomical evidence, it is possible that the 
fetus can feel pain from 20 weeks and is caused distress by interventions from as early as 
1 5 or 1 6 weeks.” 

Glover V. Fetal pain; implications for research and practice. British Journal of Obstetrics 
and Gynaecology. 106 (1999) 881-886. 
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5. Gibbins, 2007, p.224, col.2, para.l, “Current data suggest that by 26 and even as early as 
20 weeks gestation, a rudimentary pain pathway may be present.” 

Gibbins S, Golec L. “It Will Not Hurt a Bit,” “What You Do Not Know Cannot Hurt 

Y ou,” and Other M\ths About Fetal Surgical Pain. Newborn & Infant Nursing lievieM’s. 

7:4 (2007) 224-226' 

6. Brusseau, 2006, p.l91, col.2, para.l, “In fact there are thought to be transient cholinergic 
neurons with functioning synapses cormecting the thalamus and cortical plate from 
approximately 20 weeks. This time point could be taken as the absolute earliest time in 
gestation when a fetus could be aware of nociceptive stimuli, or to ‘feel pain.’” 

Brasseau R, Myers L. Developing consciousness: fetal anesthesia and analgesia. 

Seminars in Anesthesia, Perioperative Medicine and Pain. 25 (2006) 189-195. 

7. Van Scheltema, 2008, p.320, para.j, “Neuroanatomical, neurophysiological, hormonal, 
haemodynamic and behavioural data indicate that a fetus is capable of reacting to noxious 
stimuli, implying that the fetus can experience stress and possibly even pain. . .It is 
difficult to determine from what gestation onwards fetal anaesthesia should be provided; 
however, we feel that it should be considered from at least mid-gestation.” 

Van Schcltcma PNA, Bakkcr S, Vandcnbusschc FPHA. Ocpkcs, D. Fetal Pain. Fetal and 

Maternal Medicine Review. 19:4 (2008) 311-324. 
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Mr. Franks. This bill regulates all forms of late-term abortions, 
each of them gruesome and painful. Babies are dismembered, or 
they are chemically burned alive through saline abortion. Some 
late-term abortions kill the child in utero through lethal injection 
before removing the child, and this can be done with the physician 
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puncturing the small, pain-cable baby through the chest to inject 
drugs that will end the child’s life. 

Most Americans think that late-term abortions are rare, but, in 
fact, they make up about 10 percent of abortions annually. With an 
average of greater than 1.2 million abortions in the U.S. each year, 
that comes to approximately 120,000 late-term abortions annually, 
or greater than 325 late-term abortions every day in America. 

H.R. 3803 is long overdue, and it is a law which protects unborn 
children who have reached 20 weeks development from abortions 
on the basis that the unborn child feels pain by at least this stage 
of development, if not much earlier. The bill provides an exception 
where an abortion is necessary to save the life of the mother. 

When a pregnancy endangers the mother’s life, there are only 
two options: abortion, or delivery. Due to medical advancements it 
is now nearly always possible to deliver the baby in under half an 
hour through emergency C-section rather than through a late-term 
abortion, which typically requires hours or even days to complete. 
Delivery by C-section is generally substantially faster and, there- 
fore, more safe for the mother and the child where the pregnancy 
results or presents an imminent threat to life. 

With this in mind, H.R. 3803 provides that the physician must 
choose the option that is most likely to save the life of both pa- 
tients, mother and baby. Currently there are no restrictions on 
abortions clear up until the moment of birth in the District of Co- 
lumbia other than the Federal law that bans partial-birth abor- 
tions, a law that passed by the U.S. Congress and not the D.C. gov- 
ernment some years ago. 

Many Americans are unaware that the unborn child feels pain, 
and certainly most people believe that they can trust the medical 
profession to know if the child does and to administer anesthesia 
as a basic requirement of human compassion. But, in fact, there is 
no standard legal rule to provide that an unborn child receive anes- 
thesia. This is true whether the child is a wanted child that is un- 
dergoing surgery in utero, or whether the child is an unwanted 
child or other child that is undergoing an abortion. In this respect 
unborn children receive less legal protection from completely un- 
necessary cruelty than farm animals, which have protection under 
the Human Slaughter Act. 

This is barbaric, ladies and gentlemen, and we must not allow 
it to happen in America. We must enact protections for unborn 
children to put an end to this, the greatest human rights violation 
occurring on U.S. soil, the painful late-term abortion that has al- 
ready victimized potentially millions of pain-cable unborn Ameri- 
cans since the Supreme Court gave America abortion on demand 
in 1973. 

And with that, I would yield to the Ranking Member of the Sub- 
committee Mr. Nadler for his opening statement. 

The bill, H.R. 3803, follows:] 
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112th congress 
2d Session 


H. R. 3803 


To amend title 18, United States Code, to protect pain-capable unborn 
children in the District of Columbia, and for other purposes. 


IX THE HOUSE OF REPEESENTATIVES 

jANiJAKY 23, 2012 

Mr. .ltKAN.KS of Arizona (for himself, .Mr. .AiiiN, Mr. Gohaiebt, Mr. Dlemino, 
Mr. WALBBKG, Mr. HUBLSKAilP, Mr. PlTTS, Mr. LAMBOBX, Mr. SMITH 
of Texas, Mr. Kingston, Mr. Smith of New Jersey, Mr, South ebhand, 
Mrs. Schmidt, Mr, Adebholt, Mr. Habbis, Mr. Biicshon, Mr. Pence. 
Mr. Hhltgken, Mr. Boustant, Mr. Kogeeis of Al,a,ba,ma, Mr. Man- 
ZDLLO, Mr. Ross of Florida, Mrs. IIabtzlbb, Mr. FOBTBNBBBBiy Mr. 
Hbbgbe., Mr. Canseco, Mr. Lanicpobd, Mrs. Ldmmis, Mr. Austin 
Scott of Georgia, Mr. Rob of Tennessee, Mr, Nitnnbheb, .Mr. ILmcii- 
ANT, Mr, HuizenGA of Micliigaii, Mr. Mukpiit of Pennsylvania, Mr. 
Jones, Mr. Landk.y, Mr. Bachiis, Mr. Rogebs of Kentnclsy, Mrs. 
Roby, Mr. McKinley, Mr. Lipinski, Mr. Kelly, Mr. Gowdy, Mr. Job- 
dan, Mrs. BachmiYnn, Mrs. Bllmbes, Mr. Aalash, Mr. Issa, Mr. 
ScirW'BIKBR,T, and Mr. SCALISB) introduced the foiloulng bill; Yliich was 
referred to the Committee on the Judiciary, and in addition to the Com- 
mittee on Ov'ersight and Government Reform, for a period to be subse- 
quently determined by the Speaker, in each ease for consideration of such 
provisions as fall within the jurisdiction of the committee concerned 


A BILL 

To a, mend title 18, United States Code, to protect pain- 
capable unborn children in the Distiict of Columbia, 
and for other {Diirposcs. 

1 Be it enacted Iry the Sena.te and House of Representa- 


2 tives of the United Sta.tes of America, in Congress assemMed, 
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2 

1 SECTION 1. SHORT TITLE. 

2 This Act may be cited as the “District of Columbia 

3 Paiii~Ca,pa,ble lIuboTTi Child PToteetiori Act”. 

4 SEC. 2. LEGISLATIVE FINDINGS. 

5 Congress finds and declares th(; following; 

6 (1) Pain receptors (nociceptors) are present 

7 throughout the unborn child’s entire body and 

8 neiwes link these receptors to the brain’s thalamus 

9 and subcortical plate by^ no later than 20 weeks after 

10 fertilization. 

11 (2) By 8 weeks after fertilization, the unborn 

12 child reacts to touch. After 20 weeks, the unborn 

13 child reacts to stimuli that would be recognized as 

14 painful if applied to an adult human, for example, 

15 by recoiling. 

16 (3) In the unborn child, application of such 

17 painful stimuli is associated with significant in- 

18 creases in stress hormones known as the stress re- 

19 sponse. 

20 (4) Subjection to such painful stimuli is associ- 

21 ated with long-term harmful ncurodcvelopmental cf- 

22 fccts, such as altered pain sensithdty and, possibly, 

23 emotional, behartoral, and learning disabilities later 

24 in life. 

25 (5) For the purposes of surgeiy on unborn chil- 

26 dreii, fetal anesthesia is routinely administered and 
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1 is associated mth a decrease in stress hormones 

2 compared to their level when paintul stimuli are ap- 

3 plied without such anesthesia. 

4 (6) The position, asserted by some medical ex- 

5 perts, that the unborn (diild is incapable oi' experi- 

6 eneing pain until a point later in pregnancy than 20 

7 weeks aftxu’ fcudilization predominately rests on the 

8 assumption that the ability to experience pain dc- 

9 pends on the cerebral cortex and requires ner\'e con- 

10 neetions between the thalamus and the cortex. How- 

1 1 ever, recent medical research and analysis, especially 

12 since 2007, provides strong evidence for the eonelu- 

13 sion that a functioning cortex is not necessary to ex- 

14 perience pain. 

15 (7) Substantial crtdcnce indicates that children 

16 born missing the bulk of the cerebral cortex, those 

17 \rtth hydranencephaly, nevertheless experience pain. 

18 (8) In adult humans and in animals, stiiiiula- 

19 tion or ablation of the cerebral cortex does not alter 

20 pain perception, while stimulation or ablation of the 

21 tlialainus does. 

22 (9) Substantial ertdence indicates that stme- 

23 tiires used for pain processing in early development 

24 differ from those of adults, using different neural 

25 elements available at specific times during- develop- 
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4 

1 ment, such as the subcortical plate, to fulfill the role 

2 of pain processing'. 

3 (10) The position, asserted by some eommenta- 

4 tors, that the unborn eliild remains in a coma-like 

5 sleep state that [>reckides ihe unborn child experi- 

6 encing pain is inconsistent with the documented re- 

7 action of unborn children to painful stimuli and with 

8 the experience of fetal surgeons who have found it 

9 necessaiy to sedate the unborn child wth anesthesia 

10 to prevent the unborn child from engaging in 'vig- 

1 1 orous movement in reaction to invasive surgerj^. 

12 (11) Consequently, there is substantial medical 

13 evidence that an unborn child is capable of exjieri- 

14 encing pain at least by 20 weeks after fertilization, 

15 if not earlier. 

16 (12) It is the purpose of the Congress to assert 

17 a compelling governmental interest in protecting the 

1 8 lives of unborn children from the stage at which sub- 

19 stantial medical e\idence iiKheates that they are ca- 

20 pable of feeling pain. 

21 (13) The compelling governmental interest in 

22 protecting the lives of unborn children from the 

23 stage at which substantial medical ewdence indicates 

24 that they are capable of feeling pain is intended to 

25 be separate from and independent of the compelling 


•HE 3803 HI 



36 


It 

1 governmental interest in protecting the lives of un- 

2 born children from the stage of ’liability, and neither 

3 governmental interest is intended to replace the 

4 other. 

5 (14) The District Council of the District of Go- 

6 himbia, operating under authority delegated by Con- 

7 gress, repealed all limitations on abortion at any 

8 stage of pregnancy, effective April 29, 2004. 

9 (15) Article I, section 8 of the Constitution of 

10 the United States of America provides that the Con- 

11 gress shall “exercise exclusive Legislation in all 

12 Cases whatsoever’’ over the District established as 

1 3 the seat of gover-nment of the United States, now 

14 knovm as the District of Columbia. The constitn- 

15 tioiial responsibility for the protection of pain-capa- 

16 ble unborn children 'within the Federal District re- 

17 sides with the Congi'ess. 

18 SEC. 3. DIS'TRICT OF COLUMBIA PAIN-CAPABLE UNBORN 

19 CHILD PROTECTION. 

20 (a) In General. — C hapter 74 of title 18, United 

21 States Code, is amended by inserting after section 1531 

22 the following: 
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6 

1 1532. District of Columbia pain-capable unborn 

2 child protection 

3 “(a) Unla'V^THJL Conduct. — N otwithstanding any 

4 other provision of law, including any legislation of the Dis- 

5 triet of Columbia under aiithority delegated by Congress, 

6 it shall be uiilaw4ul for any person to perform an abortion 

7 within the District of Columbia, or attempt to do so, un~ 

8 less in conformity with the requirements set forth in sub- 

9 section (b). 

10 “(b) Eequikements FOR Abortions. — 

11 “(1) The physieiaii peifonning oi' attempting 

12 the abortion shall first make a detewnination of the 

13 probable post -fertilization age of the unborn child or 

14 reasonably rely upon such a determination made by 

15 another physician. In making such a determination, 

16 the physician shall make such inquiries of the preg- 

17 nant woman and perform or cause to be performed 

18 such medical examinations and tests as a reasonably 

19 pmdent pliysiciau, knowledgeable about the case and 

20 the medical conditions involved, would consider nee- 

21 essaiy to make an accurate determination of post- 

22 fertilization age. 

23 “(2) (A) Except as provided in subparagraph 

24 (B), the abortion shall not be performed or at- 

25 tempted, if the probable post -fertilization age, as de- 
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1 termined under paragraph (1), of the unborn child 

2 is 20 weeks or greater. 

3 ‘‘(B) Suljject to subparagraph (C), subpara- 

4 graph (A) does not apply if. in reasonable medical 

5 judginent, the abortio!! is necessary to save the life 

6 of a pregnant woman whose life is endangered Iw a 

7 physical disorder, physical illness, or phy^sical injuiy, 

8 including a life-endangering phj^sical condition 

9 caused by^ or arising from the pregnancy itself, but 

10 not including psychological or emotional conditions 

1 1 or any claim or diagnosis that the woman will en- 

12 gage in conduct which she intends to result in her 

13 death. 

14 “(C) A physician terminating or attempting to 

15 terminate a pregnancy- under the exception provided 

16 by subparagraph (B) may do so only in the manner 

17 which, in reasonable medical judgment, jvrovides the 

18 best opportunity? for the unborn child to suirive, un- 

19 less, in reasonable medical judgment, termination of 

20 the pregnancy? in that manner would pose a greater 

21 risk of — 

22 “(i) the death of the pregnant woman: or 

23 “(ii) the substantial and inwersible phy?s- 

24 leal impairment of a major bodily function, not 
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1 including psychological or emotional conditions, 

2 of the pregnant woman; 

3 than would other available methods. 

4 “(e) Ceiminal Penai,ty. — W dioever violates sub- 

5 sectioii (a) shall be lined under this title or iin[)risoned 

6 for not more than 2 years, or both. 

7 “(<1) Bak to Pe,OSECi;tion . — A women upon whom 

8 an abortion in violation of subsection (a) is performed or 

9 attempted may not be prosecuted under, or for a con- 

10 spiracy to violate, subsection (a), or for an offense under 

1 1 section 2, 3, or 4 based on such a violation. 

12 “(e) Civil Kevibdies. — 

13 “(1) Civitj action lv' woman on whom the 

14 abortion is performed. — A woman uj3on whom 

15 an abortion has been performed or attempted in vlo- 

16 lation of subsection (a), may in a civil action against 

17 any person who engaged in the violation obtain ap- 

18 propriate relief. 

19 “(2) CmL ACTION BY relativveq. — T he father 

20 of an unborn child vvlio is the subject of an abortion 

21 performed or attempted in violation of subsection 

22 (a), or a maternal grandparent of the unborn child 

23 if the pregnant woman is an miemancipafed minor, 

24 may in a civil action against any person who en- 

25 gaged in the violation, obtain appropriate relief, iin- 
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14 
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22 

23 

24 


9 

less the pregnancy resulted from the plaintiff's 
criminal conduct or the plaintiff consented to the 
abortion. 

‘‘(3) APPBOPRLiTE RELIEF. — iVppropriate I'elief 
in a civil action undei’ this subsection includes — 

“(A) objectively verifiable money damages 
for all injuries, psychological and physical, occa- 
sioned by the violation of this section; 

“(B) statutory damages equal to three 
times the cost of the abortion; and 
“(C) punitive damages. 

“(4) Injunctive relief. — 

‘‘(A) Tn GENERAIj. — A qualified plaintiff 
may in a civil action obtain injunctive relief to 
prevent an abortion provider from performing 
or attempting further abortions in violation of 
this section. 

“(B) Definition. — I n this paragi'aph the 
term 'qualified plaintiff means — 

“(i) a woman upon vvdiom an abortion 
is performed or attempted in violation of 
this section; 

“(li) any person v'ho is the spouse, 
parent, sibling or guardian of, or a current 
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1 or former licensed health care provider of, 

2 that woman; or 

3 “(hi) the United States Attorney for 

4 the District of Columbia. 

5 “(5) Attorxeys fees for plaintiff. — The 

6 eonrt shah award a reasoiialile attorney’s fee as part 

7 of the costs to a prevailing plaintiff in a ehil action 

8 under this subsection. 

9 “(6) Attorneys fees foe defendant. — If a 

10 defendant in a civil action under this section prevails 

11 and the court finds that the plaintiffs suit was ftiv- 

12 olous and brought in bad faith, the court shall also 

1 3 render judgment for a reasonable attorney’s fee in 

14 favor of the defendant against the plaintiff. 

15 “(7) Awards against woman. — Except under 

16 paragraph (6), in a chil action under this sub- 

17 section, no damages, attorney’s fee or other mone- 

1 8 tarj^ relief may be assessed against the woman upon 

19 whom the abortion was performed or attempted. 

20 “(f) Protection of Frd^acy in Court Pro- 

21 ceedings. — 

22 “(1) In GENERtVL. — Except to the extent the 

23 Constitution or other similarly compelling reason re- 

24 quires, in every civil or criminal action under this 

25 section, the court shall make such orders as are nec- 
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1 essar^^ to protect the anomiiiity of any woman upon 

2 'v^'hom an abortion has been performed or attempted 

3 if she does not ^ive her “written consent to such dis- 

4 closure. Such orders may be made upon motion, but 

5 shall l)e made sua s[>onte if not otherwise sought by 

6 a party. 

7 “(2) OrDEKS to Fi\R,TlE]S, WITNESSES. ANE 

8 COUNSEL. — The court shall issue appropriate orders 

9 under paragraph (1) to the parties, witnesses, and 

10 counsel and shall direct the sealing of the record and 

1 1 exclusion of individuals from courtrooms or hearing 

12 rooms to the extent necessary to safeguaixl her ideii- 

13 tity from public disclosure. Each such order shall be 

14 accompanied by specific w'ritten findings exj^laining 

15 “why the anonjunity of the wnman must be preseiwed 

16 from public disclosure, why the order is essential to 

17 that end, ho^w the order is narrowly tailored to seiwe 

18 that interest, and why no reasonable less restrictive 

19 alternative exists. 

20 “(3) Pseudonym kequieed. — I n the absence 

21 of written consent of the woman upon whom an 

22 a,bortion has been performed or attempted, any 

23 party, other than a public official, wdio brings an a.c- 

24 tion under paragi-aphs (1), (2), or (4) of subsection 

25 (e) shall do so under a pseudomm. 
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1 “(4) Limitation.- This subsection shall not be 

2 constraed to conceal the identity of the iilaintiff or 

3 of witnesses from the defendant or from attorneys 

4 for the defendant. 

5 “(g) Keporting. — 

6 “(1) Duty to report. — A ny physician who 

7 performs or attxmipts an abortion within th(; District 

8 of Columbia shall report that abortion to the rcl- 

9 evant District of Columbia health agency (herein- 

10 after in this section referred to as the ‘health agen- 

11 cy\) on a schedule and in accordance with forms and 

12 regulations prescribed by the health agency. 

13 ‘‘(2) Contents op report. — T he report, shall 

14 include the following: 

15 “(A) POST-PEKTILIZATION AGE. — For the 

16 determination of probable postfertilization age 

17 of the unborn child, whether ultrasound xvas 

18 employed in making the deteFinination, and the 

19 w'eek of probable post-fertilization age that w'as 

20 determined. 

21 “(D) Metiiob OP ABORTION. — ^Which of 

22 the following methods or combination of meth- 

23 ods W'as employed: 
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1 “(i) Dilation, dismemberment, and 

2 evacuation of fetal parts also known as ‘di- 

3 lation and evacuation’. 

4 "(ii) Inti-a-aniLiiolic insiillation of sa- 

5 line, urea, or other substance (specify sub- 

6 stance) to kill the unborn child, followed by 

7 induction of labor. 

8 “(iii) Intracardiac or other intra-fctal 

9 injection of dig’oxin, potassium chloride, or 

10 other substance (specify^ substance) in- 

1 1 tended to kill the unborn child, followed by 

12 induction of labor. 

13 “(iv) Partial -birth abortion, as defined 

14 in section 1531. 

15 “(v) Manual vacuum aspiration witli- 

16 out other methods. 

17 ‘dvi) Electrical vacuum aspiration 

18 without other methods. 

19 “(vii) Aliortion induced by use of 

20 mifepristone in combination with 

21 misoprostol; or 

22 “(viii) if none of the methods de- 

23 scribed in the other clauses of this snb- 

24 paragraph was employed, whatever method 

25 was employed. 
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2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


14 

“(C) Age of WOltAN.- The age or approx- 
imate age of the pregnant woman. 

“(D) COMP TJA NGE TOTH REQUIREMENTS 
FOR EXCEPTION. — The facts relied upon and 
the basis for aiw determinations requiied to es- 
tablish compliance with the requirements for 
the exception pimidedby subsection (b)(2). 

“(3) Exclusions prom reports. — 

“(A) A report required under this sub- 
section shall not contain the name or the ad- 
dress of the woman whose pregnancy was ter- 
minated, noi' shall the report contain any other 
information identifying the woman. 

“(H) Such report shall contain a nniciue 
Medical Record Number, to enable matching 
the report to the woman’s medical records. 

“(C) Such reports shall be maintained in 
strict confidence by the health agency, shall not 
be available for public inspection, and shall not 
be made available except — 

“(i) to tJie United States Attorney for 
the District of Columbia or that Attorney’s 
delegate for a criminal invesTigation or a 
chi! investigation of conduct that may \io- 
late this section; or 
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1 “(ii) pursuant to court order in an ac- 

2 tion under subsection (e). 

3 “(4) Public kepobt. — Not later than June 30 

4 ol‘ each year begitnuiig after the date of enactment 

5 of this paragraph, the health agency sliall issue a 

6 public report prouding statistics for the pre^aous 

7 calendar year compiled from all of the; reports made 

8 to the health agency under this subsection for that 

9 year for each of the items listed in paragraph (2). 

10 The report, shall also provide the statistics for all 

11 prertous calendar years during which this section 

12 was in effect, adjusted to reflect any additional in- 

13 formation from late or coireeted reports. The health 

14 agency shall take care to ensure that none of the In- 

15 formation inolnded in the public reports could rea- 

16 sonably lead to the identification of any pregnant 

17 woman upon whom an abortion was performed or at- 

1 8 tempted. 

19 “(5) Failure to submit report. — 

20 “(A) Late fee. — ^Any physician who fails 

21 to submit a repott not later- than 30 days after 

22 the date that report, is dne shall be subject to 

23 a late fee of $1,000 for each additional 30-day 

24 period or portion of a 30-day period the report 

25 is overdue. 
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1 “(B) Court order to comply. — A court 

2 of competent jurisdiction may, in a chil action 

3 coininenced by the health agency, direct any 

4 physician whose i-eport under tills subsection is 

5 still not filed as requii’ed, or is inc()m[)lete, more 

6 than 180 days after the date the report, was 

7 <luc, to comply Ynth th<! requiremimts of this 

8 section under penalty of cirtl contempt. 

9 “(C) Disciplinary action. — Intentional 

10 or reckless failure by any physician to comply 

11 with any requirement of this subsection, other 

12 than late filing of a report, constitutes suffi- 

13 cient ca,use for any diseiplina,ry sanction which 

14 the Health Professional Licensing Administra- 

15 tion of the District of (iohimhia determinos is 

16 appropriate, including suspension or revocation 

17 of any license granted by the Administration. 

18 “(6) Forms and regulations. — Not later 

19 than 90 days after the date of the enactment of this 

20 section, the health agency shall prescribe forms and 

21 regulations to assist in compliance with this sub- 

22 section. 

23 “(7) Effective date of keqsjikement. — 

24 Paragraph (1) of this subsection takes effect with 

25 respect to all abortions performed on and after the 
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1 first day of the first calendar month beginning after 

2 the effective date of such forms and regulations. 

3 “(h) Definitions. — In tliis section the following 

4 definitions apply: 

5 ‘‘(1) Abortion. — The term ‘abortion’ means 

6 the use or jirescription of any instniinent, medicine, 

7 drag, or any other substance or device — 

8 “(A) to intentionally kill the unborn child 

9 of a woman knovni to be pregnant; or 

10 “(B) to otheraise intentionally terminate 

1 1 the pregnancy of a woman knovm to be preg- 

12 iiant with an intention other than to increase 

13 the probability of a live birth, to preserve the 

14 life or health of the child after live birth, or to 

15 remove a dead unborn child who died as the re- 
lb suit of natural causes in utero, accidental trau- 

17 ma. or a ciiininal assault on the pregnant 

18 woman or her unborn child, and wdiieh causes 

19 the premature termination of the pregnancy. 

20 “(2) Attempt an abortion. — T he terra ‘at- 

21 tempt’, with respect to an abortion, ineasis conduct 

22 that, under the circumstances as the actor believes 

23 them to be, constitutes a substantial step in a course 

24 of conduct planned to culminate in performing an 

25 abortion in the District of Columbia, 
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1 “(3) Fertilization — The term ‘fertilization’ 

2 means the fusion of human spermatozoon with a 

3 human owm. 

4 “(4) Health agency. — T he temi ‘health 

5 ageiMw’ means the Department of Health of the Dis- 

6 triet of Columbia or any successor agency respon- 

7 sible for the regulation of medical practice. 

8 “(5) Perform. — The term ‘perform’, with re- 

9 apect to an abortion, includes induce an abortion 

10 through a medical or chemical inteiwention including- 

1 1 witing a prescription for a drug or device intended 

12 to result in an abortion, 

13 “(6) PlH'STGlAN. — The term ‘physician’ means 

14 a person licensed to practice medicine and surgery 

15 or osteopathic medieino and siirgorjo or othenvise li- 

16 censed to legally perform an abortion. 

17 “(7) Post -fertilization age. — The term 

18 ‘post-fertilization age’ means the age of the unborn 

19 (ihild as calculated from the fusion of a human 

20 spermatozoon with a human owim. 

21 “(8) Prorable post-pertiijzatton age op 

22 THE unborn child. — The term ‘probable post-fer- 

23 tilization agn of the unborn child’ means what, in 

24 reasonable medical judgment, will with reasona.ble 

25 probability be the postfertilization age of the unborn 
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1 child at the time the abortion is planned to be per- 

2 formed or induced. 

3 “(9) REASONitBLE MEDICitL JUDGMENT . — The 

4 tenn ‘reasonable medical judgment’ means a medical 

5 judgment that would be made by a reasonabl}' pru- 

6 dent physician, knowledgeable about the case and 

7 the treatment possibilities wdth resp<xd to the med- 

8 ieal conditions involved. 

9 “(10) Unborn Chita). — The term ‘unborn 

10 child’ means an individual organism of the species 

1 1 homo sapiens, beginning at fertilization, until the 

12 point of being born alive as defined in section 8(b) 

1 3 of title 1 . 

14 “(11) Unemangipated minor,. — The term 

15 ‘unemancipoted minor’ means a minor who is sub- 
lb ject to the control, a,uthority, and supeiAusion of a 

17 parent or guardian, as determined under the law of 

1 8 the State in which the minor resides. 

19 “(12) AVoalan. — T he term ‘woman’ means a fe- 

20 male human being wdiether or not she has reached 

21 the age of majority.’’. 

22 (b) Clerical Amendment. — The ta,ble of sections 

23 at the begimiiiig of cha,pter 74 of title 18, United States 

24 Code, is amended by adding at the end the following new 

25 item; 

“1532. Disiriei of Columbia pain-capable unborn child prolcetiofi.’’. 
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1 (c) Chapter Heading Amendments. — 

2 (1) Chapter, heading in chapter. — T he 

3 chapter heading for chapter 74 of title 18, United 

4 States Code, is amended by striking ‘‘PARTIAXi 

5 BIRTH ABORTIONS” and inseiting ‘‘ABOR- 

6 TIONS”. 

7 (2) Table on chapters for part i. — TI k; 

8 item relating to chapter 74 in the table of chapters 

9 at the beginning of part T of title 18, United States 

10 Code, is amended by striking “PARTIAL BIRTH 

11 ABORTIONS” and inserting “ABORTIONS”. 
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Mr. Nadler. Thank you, Mr. Chairman. 

We are back again considering legislation that would curtail 
women’s reproductive rights. I understand how personally impor- 
tant this is to some of my colleagues, and they are certainly enti- 
tled to their beliefs, but the many Americans who see the world 
very differently, including millions of women who value their per- 
sonal autonomy and their personal liberty, can be forgiven if this 
looks just like another battle in the Republican war on women. 

I accept that on this one we are going to have to agree to dis- 
agree. In this case my collea^es appear, through the operation of 
the criminal code, to be trying to settle a scientific question on 
which there is no consensus within the field. That is an exercise 
of raw political power, not a dispassionate fact-finding. And, of 
course, the exercise of political power doesn’t alter scientific fact. 

Some of the views we are going to hear today are, in fact, viewed 
by many in the field as outliers, not as mainstream scientific 
thought. The fact that the majority has allowed three individuals 
to purport to represent this as clearly established science, views 
that are clearly a marginal view in the scientific community, will 
create a false and misleading record. 

The fact that the minority has been limited to one witness only 
demonstrates just what a farce these hearings are. Yes, I know we 
could have invited our own medical and scientific expert, but that 
would have been at the expense of hearing from an actual woman 
who can provide a real-world look at the impact this legislation will 
have on real families. 

I know we could have invited the Delegate from the District of 
Columbia, the only Member of this body elected to represent the 
only Americans who would be directly affected by this bill, but that 
would have to be at the expense of hearing either from a person 
with real experience in this area, or from a medical expert and a 
scientific expert with more mainstream views. The exclusion of Del- 
egate Norton, who is relegated to sitting in the audience today — 
and I want to welcome her and apologize for the rudeness my Re- 
publican colleagues are showing a colleague by refusing her request 
to be heard — is yet another example of that abuse of power. 

Yes, the Constitution gives Congress plenary power over the Dis- 
trict, something that we can and should remedy, and have rem- 
edied to some extent in the District of Columbia Governance Act, 
but are ignoring today, but just because we have the power to im- 
pose our will on people who have no voice does not make it right 
or moral. 

As I have said in the past, never in my 20 years as a Member 
of this body have I seen a colleague treated so contemptuously. The 
gentlewoman from the District of Columbia is a Member of this 
body, and the people she represents are taxpaying American citi- 
zens who serve in our military; respond when one of us has an 
emergency requiring police, fire, or EMT services; and serve as con- 
gressional staff, without whom we could not do our work. And yet 
this Committee cannot be bothered to take 5 minutes to hear our 
colleague who will not be permitted to vote on this bill. 

The District of Columbia is not a colony, it is part of the United 
States, and its people are entitled to be treated with the same re- 
spect that we demand for the people we represent, and it is uncon- 
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scionable that she is not permitted to testify other than as the one 
minority witness. 

I ask unanimous consent to place the gentlewoman’s statement 
in the record. 

Mr. Franks. Without objection. 

[The prepared statement of Ms. Norton follows:] 


t l^AWOK lUMMtS MOKiCN 
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CONGRESSWOiM \N KlXANOR HOIAU S NORTON 
Of THE District or Columbia 

On H.R. 3803, the District of Coi umria Pain-C'^p \Bi r Unltorn Child Protection Act 
ITouse Committee on the Judiciary, Subcommittee on the Constitution 
May 17, 2012 


What matters in the submission of this testimony is what H.R. 3803 and this 
subcommittee are attempting to do to the citizens 1 represent, and, therefore, i submit this 
testimony as part of my i-esponsibility to them, and ask that it, be iiiciiided in the record of today’s 
liearing. However, my constituents would also count on me to note for the record the 
subcommittee’s callous disregard of long-standing congressional courtesy in denying my request 
to testify, in addition to the invited witnesses, particularly considering that the subject matter 
under consideration affects only my district. Unlike every member of this subcommittee, 1 aiii 
elected by, and am accountable to, the residents of lire District of Columbia. 

This is the second time in the 1 1 2th C’ongross that the majority has focused exclusively 
on my district while denying my request to testify. How very easy it is for the majority to gang 
up on tlie District of Columbia after supporting the continuing denial of its tax-paying citizens to 
representation in the House and Senate. How inesistible it has been to pick on the District of 
Columbia and its citizens witli not one but two bills that the majority dares not try to apply to all 
citizens of the United States. The lack of courage of the majority’s convictions is breathtaking. 
Common courtesy and the congressional tradition of comity and respect demand that the 
Member elected to speak for the only Americans affected by a bill be allowed to speak for them, 
regardless of other witnesses who may speak to the underlying issue. Last year, I was denied to 
speak on H.R. 3, a bill that would permanently prohibit only one jurisdiction, the District of 
Columbia, from spending its local funds on abortions for low-income women. Today it is H.R. 
3803, which would bar the women of only one district, the District of Columbia, from having 
abortions after 20 weeks of pregnancy. Fortunately, the majority has not yet found a way to 
completely silence our residents. I thank the minority for inviting Professor Christy Zink, who 
has agreed to speak for us, as few others could, as a mother whose tragic experience compelled 
an abortion after 20 weeks into her pregnancy. 


Some are debating whether Republicans have been engaging in a “war on women” in our 
country. What is not debatable is the Republican ftxation on the women of the District of 
Columbia. Tlie Republican majority, which was elected on a promise of jobs and devolving 
power to state and local go^'e^lments, brought the federal government (and with it, the Distiict of 
Columbia government) to within an hour of shutting down in April 2011, and relented only after 
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it succeeded in re-imposing an undemocratic rider on a spending bill that prohibits the District of 
Columbia from spending its ow!i local funds on abortions for low-income women. Although the 
abortion rider remains in place today, it has not satisfied the apparently insatiable hunger of 
Republicans to expand the reach of the federal government into local affairs. Today, they are 
moving from interfering with the decisions of low-income women in the District of Columbia, to 
attacking every woman in the District of Columbia, 

H.R. 3803 is unprincipled twice over. It is the first bill ever introduced in Congress that 
would deny constitutional rights to the citizens of only one jurisdiction in the United States, and 
it is the first bill ever introduced in Congress that would ban abortions alter twent>' weeks of 
pregnancy. Republicans claim that the bill does not usurp local authority because (Congress has 
jurisdiction over the District of Columbia. However, that argument has been unavailing for 39 
years, since Congress gave up that power over, the District of Columbia, except for a small 
number of enumerated exceptions, with passage of the Home Rule Act of 1973, The right to 
reproductive choice was not among those exceptions. 

The supporters of H.R. 3803 surely know tliat it is imconstitutional on two counts. The 
bill violates the reproductive rights spelled out in Roe v. Wade, as wellas the 14th Amendment 
right to equal treatment under the law by intentionally discriminating against women who live in 
the nation’s capital D.C. residents are used to Members piling on, but we will never hesitate to 
fight back, especially when Members have the audacity to try to place our citizens outside tlie 
protections of the U.S. Constitution, as H.R. 3803 does. As the Supreme Court said in Calkm v. 
Wihon, “There is nothing in the history of tlie Constitution or of the original amendments to 
justify the assertion that the people ofth[e] District [of Columbia] may be lawfully deprived of 
the benefit of any of the constitutional guarantees of life, liberty, and property.” 

Why, then, a hearing today on a bill that violates the right to reproductive freedom, equal 
protection, and federalism all at once? The answers are inescapable. Republicans do not dare 
take on the women of this country who have ^'^oting Membei's of the House and Senate with a 
post-20-week ban on abortions. Instead, the majority has chosen a cheap and cynical way to 
make its Ideological point during an election year. With last year’s civil dixsobedience, D.C. 
residents and officials showed that we will never accept second-class treatment of our city. 

Today we want tins subcommittee to know that vve will never accept second-class treatment of 
our citizens, either. 


Mr. Nadler. Thank you. 

I am not going to sit here and dehate the question of fetal pain, 
except to note that even Dr. Anand, who is cited in the majority 
witness testimony and hearing memo and was called by the major- 
ity to testify before this Subcommittee in 2005, told us, and I quote, 
“I think the evidence for and against fetal pain is very uncertain 
at the present time. There is consensus in the medical and sci- 
entific research community that there is no possibility of pain or 
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pain perception in the first trimester. There is uncertainty in the 
second trimester,” unquote. 

The Journal of the American Medical Association concluded that, 
quote, “Evidence regarding the capacity for fetal pain is limited, 
but indicates that fetal perception of pain is unlikely before the 
third trimester.” 

The Royal Academy of Obstetricians and Gynecologists con- 
cluded, quote, “It can be concluded that the fetus cannot experience 
pain in any sense prior to 24 weeks gestation,” closed quote. 

Are we really going to take sides in this scientific debate by 
jailing and bankrupting people who don’t agree, or actually agree 
with the majority of the scientific community? Because that is 
about what this bill would do. Similarly, the claim that abortion is 
never necessary to protect the woman’s health is simply not one 
that is widely held in the medical profession, and the idea that we 
should be enshrining these marginal views into the criminal code 
defies reason. 

There are many difficult issues that we should deal with and 
deal with in a more serious and exhaustive manner, but I guess if 
you have the votes, and the Constitution gives you imperial pow- 
ers, what the heck. 

And one additional problem with this bill: The bill is facially un- 
constitutional. The Supreme Court has told us in many cases that 
we have no authority to ban abortion in the second trimester; e.g., 
20 weeks. And we have no authority to ban abortion without a 
health exception, not just the life exception for the mother, which 
this bill does. 

I find it deeply disturbing that when it comes to issues like this, 
some people think there is nothing wrong with making families in 
crisis have the courage of legislators’ convictions. That is just 
wrong. We hear a lot of rhetoric about freedom, but here we are 
telling women they have no freedom to make their own decisions; 
we will make their decisions for them because we know the moral- 
ity, we know the right, we know the religion, and to heck with 
what they think, and to heck with what they believe, and to heck 
with what their religion tells them. That is wrong. 

Mr. Chairman, I yield back the balance of my time. 

Mr. Franks. Thank you, Mr. Nadler. 

Mr. Franks. Let me, before we begin, comment briefly on the 
issue of Delegate Norton. Per our usual procedures, the Repub- 
licans are allowed to invite three witnesses to the hearing, and the 
Democrats are allowed to invite one. This is not a departure. When 
the Democrats were in charge, this is exactly the proportion that 
was always used. 

The Ranking Member has complete discretion regarding whom 
the Democrats witnesses will be, and in this case the Ranking 
Member chose Ms. Zink. We do not have a tradition, policy, or 
practice of deviating from our normal practice of allowing the mi- 
nority a proportionate number of witness invitations. Ranking 
Member Nadler had the opportunity to invite one witness to this 
hearing. He chose Ms. Zink, a resident of Washington, D.C. He had 
every opportunity to invite Delegate Norton as his witness. He 
chose not to. 
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But any written submission by Delegate Norton will, of course, 
be made part of the hearing record per our usual procedures, and 
we welcome her contributions, and I would certainly invite Dele- 
gate Norton to sit on the dais here with us. Our Committee policy 
prevents noncommittee members from being recognized for any 
purpose, but she is certainly welcome to sit with us, and I extend 
that invitation with every goodwill in my heart. 

Mr. Nadler. Mr. Chairman? 

Mr. Franks. With that, Ms. Norton, would you like to sit on the 
dais with us? 

Ms. Norton. Thank you, no. 

Mr. Franks. All right. I understand. 

So I thank the gentleman. 

Mr. Nadler. A point of clarification. 

Mr. Franks. Sure. 

Mr. Nadler. Mr. Chairman, the Ranking Member — I, of course, 
had the right to pick one delegate — one witness. However, when we 
were in — when the Democrats were in charge, and frankly on other 
Committees today, when a colleague wishes to testify, that col- 
league is afforded a separate panel, or colleagues are afforded a 
separate panel, and is not counted as the one witness for the mi- 
nority. We had a choice. 

Mr. Franks. I am going to require the time back here. The re- 
ality — 

Mr. Nadler. I would like to finish my statement on this. 

Mr. Franks. All right. 

Mr. Nadler. We had a choice. It is wrong to impose a choice on 
us when legislation affects a specific district. If this were the 
Transportation Committee, and we were having a debate over a 
bridge in Oshkosh, we would, of course, invite the Representative 
from Oshkosh to testify, and that wouldn’t count against in the 
normal panel. And that had been our practice. It was our practice 
in the past. It ought to be the practice. It is disrespectful to the 
District otherwise. 

Mr. Franks. The gentleman knows that every piece of legislation 
affects many different Members of this Congress. If we were to fol- 
low the gentleman’s suggestion, the room would be full of Members 
of Congress. And I would just suggest that the gentleman knows 
that there is no deviation from any rules that we have had pre- 
vious to today. This is exactly the same rules as always. And the 
gentleman knows that, and I am afraid that we are approaching 
an effort to change the subject here. The gentleman said he did not 
wish to debate pain for the unborn child, and that is indeed the 
subject of this hearing. 

So I thank the gentleman and the Ranking Member of the full 
Committee. Let us see, we don’t have anyone else. 

So we are going to move on to witness introductions right now. 
And I would introduce first Dr. Anthony Levatino. Am I saying 
that right? He is a board-certified obstetrician/gynecologist. In his 
32-year career, he has practiced obstetrics and gynecology in both 
private and university settings, including as an associate professor 
of an OB-GYN — of OB-GYN at Albany Medical College. 

Thank you for being here, sir. 

Dr. Colleen Malloy, or Malloy? 
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Dr. Malloy. Malloy. 

Mr. Franks. Malloy — serves as assistant professor in the division 
of neonatology in the Department of Pediatrics at Northwestern 
University Feinherg School of Medicine. 

Dr. Byron Calhoun serves as a professor and vice chair of the de- 
partment of obstetrics and gynecology at West Virginia University, 
Charleston. Dr. Calhoun has a specialty in caring for high-risk 
pregnancies. 

Thank you for being here, Dr. Calhoun. 

Our final witness, is Christy Zink, a resident of Washington, 
D.C. And thank you for being here, Christy. 

I thank all of the witnesses for appearing before us today. Each 
of the witnesses’ written statements will be entered into the record 
in its entirety. 

I ask that each witness summarize his or her testimony in 5 
minutes or less, and to help you stay within that time, there is a 
timing light on your table. When the light switches from green to 
yellow, you will have 1 minute to conclude your testimony. When 
the light turns red, it signals that the witness’ 5-minutes have ex- 
pired. 

And before I recognize the witnesses, it is the tradition of this 
Subcommittee that they be sworn. So if you will please stand to be 
sworn. 

[Witnesses sworn.] 

Mr. Franks. Thank you. Please be seated. 

Also, the witnesses, please turn your microphone on before 
speaking. We have a lot of fun with that. 

And I would now recognize our first witness Mr. Levatino — Dr. 
Levatino for 5 minutes. 

TESTIMONY OF ANTHONY LEVATINO, M.D., 
OBSTETRICS AND GYNECOLOGY 

Dr. Levatino. Chairman Franks and distinguished Members of 
the Subcommittee, my name is Anthony Levatino. I am a board- 
certified obstetrician/gynecologist. I received my medical degree 
from Albany Medical College in Albany, New York, in 1976, and 
completed my OB-GYN residency at Albany Medical Center in 
1980. Over my 32-year career, I have been privileged to practice ob- 
stetrics and gynecology in both private and university settings, and 
from June 1993 until September 2000, I was an associate professor 
of OB-GYN at Albany Medical College, serving at different times 
as the medical student director and residency program director. I 
have also been in private practice and currently operate a solo gyn- 
ecology practice in Las Cruces, New Mexico. 

Thank you for the invitation to address this issue. 

During my residency training during the first — and during my 
first 5 years of private practice, I performed both first- and second- 
trimester abortions. During my residency years, second-trimester 
abortions were typically performed using saline infusions or occa- 
sionally prostaglandin instillation techniques. These procedures 
were difficult, expensive, and necessitated the patients go through 
labor to expel their preborn children. 

By 1980, at the time I entered private practice first in Florida 
and then in upstate New York, those of us in the abortion industry 
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were looking for a more efficient method of second-trimester abor- 
tion. We found that suction dilatation evacuation, or suction D&E 
for short, offered clear advantages over the older instillation meth- 
ods. The procedure was much quicker and never ran the risk of a 
live birth. 

Understand that my partner and I were not running an abortion 
clinic. We practiced general obstetrics and gynecology, but abortion 
was definitely a part of our practice. Relatively few gynecologists 
in upstate New York would perform such a procedure at the time, 
and we saw an opportunity to expand our abortion practice. I per- 
formed first-trimester suction dilatation and curettage abortions in 
my office up to 10 weeks from last menstrual period and later pro- 
cedures in an outpatient hospital setting. 

From 1981 through February 1985, I performed approximately 
1,200 abortions. Over 100 of them were second-trimester D&E pro- 
cedures up to 24 weeks of gestation from last menstrual period, 
equivalent to 22 weeks postfertilization age. 

As an aside, the last menstrual period dating system and 
postfertilization dating systems are equally valid, and both are 
found in the practice of medicine and in mainstream medical lit- 
erature. Most, if not all, embryology textbooks, for example, typi- 
cally date fetal development in terms of days or week 
postfertilization. In clinical obstetrics we use the last menstrual pe- 
riod system. Both are valid. It is only necessary that one specify 
which system is utilized, and H.R. 3803 does that. Any competent 
physician can read the definitions in H.R. 3803 and understand ex- 
actly where that cut-off line is. 

Imagine, if you can, that you are a prochoice obstetrician/gyne- 
cologist like I was. Your patient today is 24 weeks pregnant, meas- 
ured last menstrual period as obstetricians typically do. At 24 
weeks from last menstrual period, her uterus is two finger 
breadths above her umbilicus. If you could see her baby, which 
would be easy on an ultrasound, that baby would be as your hand 
plus a half from head to rump, not counting the legs. 

Your patient has been feeling her baby kick for the last month 
or more, and now she is asleep on an operating room table, and you 
are there to help her with her problem pregnancy. The first task 
is to remove the laminaria that had earlier b^een placed in the cer- 
vix, the opening to the uterus, to dilate it sufficiently to allow the 
procedure that you are about to perform. 

With that accomplished, direct your attention to the surgical in- 
struments arranged on the right. The first instrument you will 
need is a 14 French suction catheter. I brought one along so you 
don’t have to imagine it. It is about 9 inches long. It is clear plastic, 
and there is an opening through the center of it. 

Picture yourself, if you can, taking this instrument and intro- 
ducing it through the cervix, and instructing your circulating nurse 
to turn on the suction machine. What you will see is pale yellow 
fluid running through this through the tubing into the suction ma- 
chine. That was the amniotic fluid that was there originally to pro- 
tect the baby. 

You are next going to need a Sopher clamp. It is about 13 inches 
long, it is stainless steel, and the jaw on this is composed of rows 
of sharp teeth. You introduce this instrument blindly and start 
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pulling off limbs. Feel yourself grabbing and pulling hard, and I do 
mean hard, and out pops an arm about that long, which you put 
down next to you. Follow that by a leg, just as long, and then you 
tear out the intestine, the spine, heart and lungs. 

The difficult part of the procedure is the head, which is about the 
size of a plum. You know you have got it right if you — again, this 
is blind — but you know you have got it right if your instrument is 
spread about as far as it can go. And you have got ahold of this, 
and you know you did it right if you crush down and a white mate- 
rial runs out of the cervix. That was the baby’s brains. Then you 
will pull out scull pieces. Many times a little face will come back 
and stare back at you. 

Congratulations. You have just successfully performed a D&E 
abortion. And if you think that doesn’t hurt, if you believe that that 
isn’t an agony for this child, please think again. 

Mr. Franks. Thank you. Dr. Levatino. 

[The prepared statement of Dr. Levatino follows:] 
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Testimony of Anthony Levatino, MD, JD 
before the Subcommittee on the Constitution, 

Committee on the Judiciary, 

US. House of Representatives 

on The District of Columbia Pain-Capable Unborn Child Protection Act (H.R. 3803) 
May 17, 2012 


Chairman Franks and distinguished members of the subcommittee, my name is Anthony 
Levatino. I am a board-certified obstetrician gynecologist. I received my medical degree from 
Albany Medical College in Albany, New York in 1976, and completed my OB-GYN residency 
training at Albany Medical Center in 1980. In my 32-year career, I have been privileged to 
practice obstetrics and gynecology in both private and university settings. From June 1 993 until 
September 2000, 1 was associate professor of OB-GYN at the Albany Medical College, serving 
at different times as both medical student director and residency program director, I have also 
dedicated many years to private practice and currently operate a solo gynecology practice in Las 
Cruces, New Mexico. I appreciate your kind invitation to address issues related to the District of 
Columbia Pain-Capable Unborn Child Protection Act (H R. 3803). 

During my residency training and during my first five years of private practice, I 
performed both first and second-trimester abortions. During my residency years, second- 
trimester abortions were typically performed using saline infusion or, occasionally, prostaglandin 
instillation techniques. These procedures were difficult, expensive and necessitated that patients 
go through labor to expel their pre-bom children. By 1980, at the time I entered private practice 
first in Florida and then in upstate New York, those of us in the abortion industry were looking 
for a more efficient method of second-trimester abortion. We found that the "Suction dilation 
and evacuation" procedure (or "Suction D&E") offered clear advantages over older installation 
methods. The procedure was much quicker and never ran the risk of a live birth. 

Understand that my partner and I were not running an abortion clinic. We practiced 
general obstetrics and gynecology, but abortion was definitely part of that practice. Relatively 
few gynecologists in upstate New York would perform such a procedure at the time, and we saw 
an opportunity to expand our abortion practice. I perfonned first-trimester suction dilation and 
curettage abortions in my office up to 1 0 weeks from last menstrual period and later procedures 
in an outpatient hospital setting. From 1981 through February 1985, 1 performed approximately 
1200 abortions. Over 100 of them were second-trimester Suction D&E procedures up to 24 
weeks gestation, by which I mean 24 weeks from the first day of the woman's last menstmal 
period (LMP), which is equivalent to 22 weeks post-fertilization age. 
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As an aside, both the LMP dating system and the post-fertilization dating system are 
equally valid and both are found in the practice of medicine and in mainstream medical 
literature. Most if not all embryology textbooks, for example, typically date fetal development in 
terms of days or weeks post-fertilization. In clinical obstetrics we use the LMP system. Both 
are perfectly valid. It is only necessary that one specify which system is being utilized, and H.R. 
3803 does that. Any competent physician can read the definitions in H.R. 3803 and understand 
exactly where the cut offline is. 

Imagine, if you can, that you are a pro-choice obstetrician/gynecologist like I once was. 
Your patient today is 24 weeks pregnant (LMP). At twenty-four weeks from last menstrual 
period, her uterus is two finger-breadths above the umbilicus. If you could see her baby, which 
is quite easy on an ultrasound, she would be as long as your hand plus a half, from the top of her 
head to the bottom of her rump, not counting the legs. Your patient has been feeling her baby 
kick for the last month or more, but now she is asleep on an operating room table and you are 
there to help her with her problem pregnancy. 

The first task is to remove the laminaria that had earlier been placed in the cervix, the 
opening to the uterus, to dilate it sufficiently to allow the procedure you are about to perform. 
With that accomplished, direct your attention to the surgical instruments arranged on a small 
table to your right. The first instrument you reach for is a 14-French suction catheter. It is clear 
plastic and about nine inches long. It has a bore through the center approximately Vt of an inch 
in diameter. Picture yourself introducing this catheter through the cervix and instructing the 
circulating nurse to turn on the suction machine, which is connected through clear plastic tubing 
to the catheter. What you will see is a pale yellow fluid the looks a lot like urine coming through 
the catheter into a glass bottle on the suction machine. This is the amniotic fluid that surrounded 
the baby to protect her. 

With suction complete, look for your Sopher clamp. This instrument is about thirteen 
inches long and made of stainless steel. At the business end are located jaws about 2 inches long 
and about 1/2 an inch wide with rows of sharp ridges or teeth. This instrument is for grasping 
and crushing tissue. When it gets hold of something, it does not let go. A second trimester D&E 
abortion is a blind procedure. The baby can be in any orientation or position inside the uterus. 
Picture yourself reaching in with the Sopher clamp and grasping anything you can. At twenty- 
four weeks gestation, the uterus is thin and soft so be careful not to perforate or puncture the 
walls. Once you have grasped something inside, squeeze on the clamp to set the jaws and pull 
hard - really hard. You feel something let go and out pops a fully formed leg about six inches 
long. Reach in again and grasp whatever you can. Set the jaw and pull really hard once again 
and out pops an ann about the same length. Reach in again and again with that clamp and tear 
out the spine, intestines, heart and lungs. 

The toughest part of a D&E abortion is extracting tbe baby’s head. The head of a baby 
that age is about the size of a large plum and is now free floating inside the uterine cavity. You 
can be pretty sure you have hold of it if the Sopher clamp is spread about as far as your fingers 
will allow. You know you have it right when you crush down on the clamp and see white 
gelatinous material coming through the cervix. That was the baby’ s brains. You can then extract 
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the skull pieces. Many times a little face may come out and stare back at you. Congratulations! 
You havejust successfully perfomied a second-trimester Suction D&E abortion. 

If you refuse to believe that this procedure inflicts severe pain on that unborn child, 
please think again. 

Before I close, T want to make a comment on the claims that I often hear that we must 
keep abortion legal in order to save women’s lives, or prevent grave physical health damage, in 
eases of acute conditions that can and do arise in pregnancy. Albany Medical Center, where 1 
worked for over seven years, is a tertiary referral center that accepts patients with life-threatening 
conditions related to or caused by pregnancy. I personally treated hundreds of women with such 
conditions in my tenure there. There are several conditions that can arise or worsen, typically 
during the late second or third trimester of pregnancy, that require immediate care. In many of 
those cases, ending or “terminating” the pregnancy, if you prefer, can be life saving, but 
"terminating a pregnancy" does not necessarily mean "abortion." I maintain that abortion is 
seldom if ever a useful intervention in these cases. 

Here is why: Before a Suction D&E procedure can be performed, the cervix must first be 
sufficiently dilated. In my practice, this was accomplished with serial placement of laminaria. 
Laminaria is a type of sterilized seaweed that absorbs water over several hours and swells to 
several times its original diameter. Multiple placements of several laminaria at a time are 
absolutely required prior to attempting a suction D&E. In the mid-second trimester, this requires 
approximately 36 hours to accomplish. If one were to use the alternate method defined in federal 
law as Partial-Birth Abortion (but now generally banned), this process requires three days, as 
explained by Dr. Martin Haskell in his 1992 paper that first described this type of abortion. 

In cases where a pregnancy places a woman in danger of death or grave physical injury, a 
doctor more often than not doesn’t have 36 hours, much less 72 hours, to resolve the problem. 

Let me illustrate with a real-life case that I managed while at the Albany Medical Center. A 
patient arrived one night at 28 weeks gestation with severe pre-eclampsia or toxemia. Her blood 
pressure on admission was 220/160. A normal blood pressure is approximately 120/80. This 
patient’ s pregnancy was a threat to her life and the life of her unborn child. She could very well 
be minutes or hours away from a major stroke. This case was managed successfully by rapidly 
stabilizing the patient’s blood pressure and “terminating” her pregnancy by Cesarean section. 

She and her baby did well. This is a typical case in the world of high-risk obstetrics. In most 
such cases, any attempt to perform an abortion “to save the mother’s life” would entail undue 
and dangerous delay in providing appropriate, tmly life-saving care. During my time at Albany 
Medical Center I managed hundreds of such cases by “tenninating” pregnancies to save mother’s 
lives. In all those cases, the number of unborn children that 1 had to deliberately kill was zero. 
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Mr. Franks. Dr. Malloy, you are recognized now for 5 minutes. 

TESTIMONY OF COLLEEN A. MALLOY, M.D., ASSISTANT PRO- 
FESSOR, DIVISION OF NEONATOLOGY/DEPARTMENT OF PE- 
DIATRICS, NORTHWESTERN UNIVERSITY FEINBERG SCHOOL 

OF MEDICINE 

Dr. Malloy. I am here today to talk to you as a neonatologist 
about fetal pain. 

We have gone over the dating systems. It is very important to 
differentiate between the postfertilization age and the last men- 
strual period dating. I am here because it is easy for me to imagine 
these babies at 20 or 24 weeks postfertilization age because they 
are my patients in the NICU. 

So at 21 postfertilization age, for example, it is a 53 percent sur- 
vival to discharge to home, published in June of 2009. This is an- 
other example of a chart showing the survival to discharge in Pedi- 
atrics 2010: Postfertilization age at 20 weeks, only 6 percent; 21 
weeks, 25 percent; and at 22 weeks, over half of those babies sur- 
vive to go home. And our hospital data is very similar. The 22- to 
24-week post-fertilization age data, 80 percent of those babies dis- 
charge to home. 

So these are some pictures of what the babies look like in utero 
14 weeks post-fertilization through 22 weeks postfertilization. You 
can see the detail in the face. You can see the movements that 4- 
D ultrasounds that we have now are realtime images. The baby is 
kicking, moving, sucking their thumb, doing all things babies do in 
a smaller state. A picture of a 20-week postfertilization baby here, 
and these are my patients. This is that same infant when they are 
born and when we take care of them every day in our NICU. 

This is a 22-week postfertilization baby. Very common, 24-week 
LMP baby in our NICU. We take care of these babies all the time. 
They survive, they do well, and go home. 

This baby is 25 weeks by LMP. Survival rate is upwards of 85 
percent. When we have a 25-week baby at our NICU, the assump- 
tion is the baby will do well, go home with mom. 

So when you look at the milestones of pain development, it hap- 
pens early on. Eight weeks face and skin receptors appear. Four- 
teen weeks, the sensory fibers grow into the spinal cord. By 15 
weeks the monoamine fibers reach the cortex, and by 20 weeks all 
the pain receptors are present and linked. The cerebral cortex, at 
20 weeks the fetal brain actually has a full complement of neurons 
that are present in adulthood. At 20 weeks you can do EEC record- 
ings on the babies. At 22 weeks we do EEGs on our patients, and 
they have the same EEC patterns that you see in a neonate born 
at term. 

There is behavioral responses as evidence for pain. At 8 weeks 
the fetus makes movements. Again, we have 4-D ultrasound that 
shows 3-D images of babies kicking, moving, practically dancing in 
the womb. At 20 weeks the fetus responds to sound, and many 
studies’ published literature have shown that they react to stimuli 
by moving away from painful stimuli, by wincing, recoiling, vig- 
orous body movements. You can see it in realtime. It is like watch- 
ing a movie. 
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There have been studies that look at the fetus when you can 
sample blood through the baby’s liver versus sampling blood 
through the umbilical cord, and there is no neurons and no nerve 
tissues that the baby would sense pain from the umbilical cord, but 
when you take blood from a baby’s liver, it feels it. It moves away 
from the needle, and the stress hormones of the baby, which are 
measurable, go up by 500 percent. 

So the hormonal response to pain in these babies, which I see 
every day, are identical between the fetus, the premature baby, 
and even the adult. The stress hormone response for a premature 
infant, again, rises upwards of 500 percent. The cortisol, which is 
the same hormone that we can measure in adults, is approximately 
200 percent increased. And this is beginning at 18 weeks gestation 
we can measure this, and have measured this and published it. 

When you look at neuropeptides and pain, the neuropeptides that 
help populate the signal for pain, substance P and enkephalin, I 
found very early, 11 weeks and 13 weeks. 

There is actually published data showing that it is the later part 
of the pregnancy in which the descending inhibitory pathways of 
fetal pain develop, meaning that the first part of pregnancy is actu- 
ally when the pain system develops, and the latter part is when the 
pain mitigating systems develop. So actually, some people believe 
the fetuses feel more pain than later-born infants. And the evi- 
dence that supports that is that increased concentrations of drugs 
are required for sedation of premature infants. 

Again, the stress hormone response is actually higher in pre- 
mature infants than adults undergoing similar surgeries, such as 
cardiac surgery. The pain transmitters in the spine are abundant, 
and the pain-inhibiting transmitters that we all have are sparse in 
the premature infant. 

So again, if you look at this slide, here is the pain system devel- 
oping, here is the gestation in weeks, and the pain modifying sys- 
tem really doesn’t happen until later on. So they are basically just 
a raw bundle of nerves in the NICU. And these are the patients 
that I perform procedures on every day, and I can guarantee you 
that when I put a chest tube in, or I intubate a patient, or I put 
an IV in, they feel it. 

This is actually a picture of a woman I had the privilege of meet- 
ing who was born 23 years ago. At that time she was the smallest 
surviving premie. She was 24 weeks postfertilization age. She 
weighed 280 grams, less than a Coke can. And she went on to be 
an honor student in college. 

That same hospital in 2004 actually broke their own record. This 
baby was 25 weeks LMP, weighed 244 grams, and is now doing 
well in elementary school. She has a twin sister, and they are both 
actually doing veiy well. 

So in my experience as a neonatologist, I would just like to men- 
tion that it is no longer a mystery what is going on in the womb, 
because those same babies come to me, and I see them firsthand 
every day and work with their families and, we can see how they 
react to pain when we do procedures in the NICU. 

One of the most basic of government principles is that the State 
should protect its members from harm. Technology, imaging and 
clinical neonatology enable us to know much more about fetal life 
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than ever before. We now understand the fetus to be a developing, 
moving, interacting member of the human family who feels pain, 
just as we feel pain. If we are to be a benevolent society, we are 
bound to protect the fetus. We should not tolerate the gruesome 
and painful procedures being performed on the smallest of our Na- 
tion. 

Thank you. 

Mr. Franks. Thank you. Dr. Malloy. 

[The prepared statement of Dr. Malloy follows:] 
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Chairman Franks and distinguished members of the subcommittee, my name is Colleen A. Malloy, 1 
serve as an assistant professor in the Division of Neonatology in the Department of Pediatrics at 
Northwestern University Feinberg School of Medicine. Thank you for this opportunity to testify 
regarding some of the scientific and clinical issues that are pertinent to your consideration of the 
District of Columbia Pain-Capable Unborn Child Protection Act (H R. 3803). 

This legislation would prohibit abortion within the District of Columbia, a federal jurisdiction, 
beginning at 20 weeks fetal age. This age is equivalent to 22 weeks in the ‘UMP” system of dating, 
which is commonly used in obstetrics and neonatology. The bill contains an exception for certain 
cases in which an abortion is deemed necessary because a grave physical condition endangers the 
mother's life. 

With the advancement of in utero imaging, blood sampling, and fetal surgery, we now have a 
much better understanding of life in the womb than we did at the time that Roe v. Wade was handed 
down. Our generation is the beneficiary of new information which allows us to understand more 
thoroughly the existence and importance of fetal and neonatal pain. As noted in my biography, I am 
trained and board-certified in the field of neonatology. The standard of care in my field recognizes 
neonatal pain as an important entity to be acknowledged, measured, and treated. 

With advancements in neonatology and perinatal medicine, we have been able to push back the 
age at which a neonate can be resuscitated and resuscitated successfully. When we speak of infants at 
22 weeks LMP, for example, we no longer have to rely solely on inferences or ultrasound imagery, 
because such premature patients are kicking, moving, reacting, and developing right before our eyes in 
the Neonatal Intensive Care Unit. 

In neonatology, we describe the age of neonates in tenns of the last menstrual period (LMP) 
dating system, which dates a pregnancy starting with day zero as the first day of the last menstrual 
period. However, the actual development in the womb is commonly referred to with post-fertilization 
dating. This bill utilizes the post-fertilization system of dating. These approaches are equally valid, as 
long as one remembers which dating system is being employed in any particular discussion. The LMP 
age is the post-fertilization age, plus two weeks. Thus, the cutoff point in this legislation is 20 weeks 
after fertilization, which would be 22 weeks in the LMP system. In today’s medical arena, we 
resuscitate patients at this age and are able to witness their ex-utero growth and development. 

Medical advancement and technology have enabled us to improve our ability to care for these 
infants. In June 2009, the Journal of American Medical Association reported a Swedish series of over 
300,000 infants. Survival to 1 year of life of live born infants at 20, 21, 22, 23, and 24 weeks post- 
fertilization age was 10%, 53%, 67%, 82%, and 85%, respectively. In September 2010, Pediairics 
reported survival to discharge rates of 9575 infants at a number of academic institutions in the US. 
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The results were similar, with survival at 20, 21, 22, 23, and 24 weeks post-fertilization age being 6%, 
26%, 55%, 72%, and 84%, respectively. As we provide care for all these survivors, we are able to 
witness their experiences with pain. Tn fact, standard of care for neonatal intensive care units requires 
attention to and treatment of neonatal pain. There is no reason to believe that a bom infant would feel 
pain any differently than that same infant were he or she still in utero. Thus, the difference between 
fetal and neonatal pain is simply the locale in which the pain occurs. The receiver's experience of the 
pain is the same. I could never imagine subjecting my tiny patients to horrific procedures such as 
those that involve limb detachment or cardiac injection. 

There is ample biologic, physiologic, hormonal, and behavioral evidence for fetal and neonatal 
pain. As early as 8 weeks post-fertilization, face skin receptors appear. At 14 weeks, sensory fibers 
grow into the spinal cord and connect with the thalamus. At 13-16 weeks, monoamine fibers reach the 
cerebral cortex, so that by 17-20 weeks the thalamo-cortical relays penetrate the cortex. Many authors 
have substantiated that pain receptors are present and linked by no later than 20 weeks post- 
fertilization. (Myers 2004; Derbyshire 2010; Anand 1987; Vanhalto 2000; Brusseau 2008; 
VanScheltema 2008). In fact, by 20 weeks post-fertilization (22 weeks by LMP), the fetal brain has 
the full complement of neurons that are present in adulthood (Lagercrantz H et al. functional 
development of the brain in fetus and infant. Lakartidningan 1991;88: 1880-85). 

At 19-20 weeks post-fertilization, electroencephalogram (EEG) recordings are possible (Flower 
MJ. Neuromaturism of the human fetus. J Med Philos 1985;10:237-251). We have no difficulty 
performing EEG studies on infants at this gestational age. At 22 weeks, continuous EEGs reflect 
awake and REM sleep state typical of neonate. 

In the Neonatal Intensive Care Unit, we can witness first hand the change in vital signs 
associated with pain. When procedures such as IV placement or chest tube insertion are performed on 
neonates at 20 weeks post-fertilization age and above, the response is similar to those seen in older 
infants or children. With the advent of ultrasound including real-time ultrasound, we know that even 
at 8 weeks post fertilization, the fetus makes movements in response to stimuli. At 20 weeks post- 
fertilization, the fetus responds to sound, as mothers will commonly report increased fetal movement in 
response to music, sirens, or alarms. 

At 23 weeks in utero, a fetus will respond to pain (intrahepatic needling, for example) with the 
same pain behaviors as older babies: screwing up the eyes, opening the mouth, clenching hands, 
withdrawal of limbs. In addition, stress hormones rise substantially with painful blood puncture, 
beginning at 18 weeks gestation (Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. 
“Fetal plasma cortisol and beta-endorphin response to intrauterine needling,” Lancet 1994;344;77-81). 
This hormonal response is the same one mounted by born infants. 

In addition, use of analgesia during neonatal surgery is standard of care; any infant undergoing 
fetal surgery is expected to receive appropriate pain medication as adults receive. In a 1992 study 
published in the New England Journal of Medicine, infants undergoing cardiac surgery had large 
increases in adrenaline, noradrenaline, and cortisol levels. Opioid analgesia markedly reduced these 
responses, as well as reduced peri-operative mortality. 

Moreover, the fetus and neonate born prior to term may have an even heightened sensation of 
pain compared to an infant more advanced in gestation. There is ample evidence to show that while 
the pain system develops in the first half of pregnancy, the pain modulating pathways do not develop 
until the second half It is later in pregnancy that the descending, inhibitory neural pathways mature. 
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which then allow for dampening of the pain experience. As reported in the British Journal of 
Obstetrics and Gynecology, the . fetus may actually be more sensitive than the older child, and 
[this] may explain why the newborn shows exaggerated behavioral responses to sensory provocation” 
{BrJObsGyn 1999;106;881-886). 

The idea that premature infants actually have greater pain sensitivity is supported by the fact 
that while pain transmitters in the spinal cord are abundant early on, pain inhibiting transmitters are 
sparse until later. (Anand KS, McGrath PJ, editors. Pain Research and Clhhcal management. Vol. 5. 
Fain in neonates. Amsterdam :Elsevier 1 993 : 1 9-3 8). In addition, compared to the older infant, the 
premature infant requires greater concentrations of medications to maintain effective anesthesia. Thus, 
the fetus and premature infant appear to be even more susceptible to the pain experience. 

In conclusion, I have no doubt that my premature neonatal patients feel and experience pain. 
Even early on, they demonstrate personalities and interact positively as well as negatively with their 
environments. With our advanced “views into the womb,” we are now able to appreciate the active life 
of the developing fetus as one who is engaged with his or her uterine locale. I firmly believe, as the 
evidence shows, that the fetal pain experience is no less than the neonatal or adult pain experience. It 
may even be greater than that which you or I would experience from dismemberment or other physical 
injury. 


One of the most basic of government principles is that the state should protect its members 
from harm. Technology, imaging, and clinical neonatology enable us to know much more about fetal 
life than ever before. We now understand the fetus to be a developing, moving, interacting member of 
the human family who feels pain as we do. If we are to be a benevolent society, we are bound to 
protect the fetus. We should not tolerate the gruesome and painful procedures being performed on the 
smallest of our nation. 
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Mr. Franks. Dr. Calhoun, you are recognized for 5 minutes, sir. 

TESTIMONY OF BYRON C. CALHOUN, M.D., PROFESSOR AND 

VICE CHAIR, DEPARTMENT OF OBSTETRICS AND GYNE- 
COLOGY, WEST VIRGINIA UNIVERSITY— CHARLESTON 

Dr. Calhoun. Chairman Franks and distinguished Members of 
the Subcommittee, I am Byron Calhoun. I serve as a professor and 
vice chair of obstetrics and gynecology at West Virginia University 
in Charleston. I am very pleased to have this opportunity to testify 
on the current issues, and am I very glad that I am able to speak 
for this consideration in the District of Columbia of the Pain-Capa- 
ble Unborn Act. 

I understand that this would limit abortion at 20 weeks fetal 
age, which is 22 weeks of LMP, which has already been discussed. 
Objections have been raised about this legislation saying that it 
should be permitted after 22 weeks because it is necessary and ap- 
propriate and a way to deal with a fetus with significant physical 
anomalies, including lethal anomalies, and I do not agree, emphati- 
cally. There are other ways that are far more humane for both the 
parents and the child. 

My training, as noted, is in maternal-fetal medicine, which is the 
care exclusively of high-risk pregnancies, and this includes care of 
pregnancies, literally hundreds, with lethal anomalies. In my 25 
years of practice, I have never found it necessary to terminate a 
pregnancy to save the life of a mother for anomaly. I have had to 
deliver multiple patients prematurely and had babies die from pre- 
maturity, but I have never had to take the life of a fetus to save 
the mother’s life. 

In the case of the fetal anomalies, we advocate patients be of- 
fered the option of perinatal hospice, which is the prenatal diag- 
nosis for the terminally ill neonate in utero — excuse me, perinatal 
in utero, into perinatal hospice as a continuum of end-of-life care. 
Prior to the development of this concept, counseling provided par- 
ents with basically one option only, and that was assumed to be 
abortion, and offered no other alternatives. These were well-inten- 
tioned desires to spare the mother and her family, to solve the 
issue, to have the obstetrical provider do something, and perhaps 
deal with the discomfort they may have with bereaved parents, and 
perhaps the ill-advised avoidance of complications of pregnancy, 
and also an unsubstantiated concern of maternal mortality. 

Research in grief actually has shown a different picture, and, in 
fact, there have been several studies show that there is actually 
prolonged and significant grief after the termination of a wanted 
pregnancy. 

With regard to the fear of maternal mortality, the rates with in- 
duced abortion at the time we are talking are about 9 to 10 per 
100,000, and the rates for pregnancy — for pregnancy death overall 
are about 10 per 100,000, and essentially the same mortality rate 
without an increase. 

To do this we basically looked at Kubler-Ross’ understanding of 
death and dying, and what we have done is support and give these 
patients an opportunity to be with their children in their preg- 
nancy. We have used Saunders’ idea that these people feared aban- 
donment, and what we provide them is a high-touch care, not nec- 
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essarily high-tech. The emphasis is on affirming by care for these 
children and their families, and allowing them to have the support 
of medical, emotional, and spiritual needs of their family through 
a multidisciplinary team. 

Its emphasis is in basically not a type of care, but basically in 
the amount of care, the focusing beyond the family, and not on the 
fetal diagnosis. The familyis placed at the center of the care and 
allowed to work through the grief and the death of their child. 

Hospice preserves a time for bonding, and loving, and loss. Amy 
Kuebelbeck’s writing of Waiting with Gabriel said with her son 
who had a fatal anomaly, “I know some people assume that con- 
tinuing a pregnancy with a baby who will die is all for nothing, but 
it isn’t all for nothing. Parents can wait with their baby. They can 
protect their baby and love their baby as long as that baby is able 
to live. They can give that baby a peaceful life and a peaceful good- 
bye. That is not nothing. That is a gift.” 

One of the major clinical issues in hospices I noted was fear. Pa- 
tients really fear that they are going to be abandoned by their 
healthcare providers. They are also worried about pain, as was ele- 
gantly described by Dr. Malloy. With the ability to have perinatal 
hospice, we are able to develop birth plans, pain intervention, oxy- 
gen, feeding, medications, all the care that a normal neonate would 
have with the parents if they so desire through a multidisciplinary 
and easily accessible hospice team. 

We also provide support for anticipatory grief, and we often 
shared the realistic outcomes of this pregnancy with the child with 
the lethal anomaly; usually diagnose — validate the diagnosis at de- 
livery; and we allow these patients to spend the maximum amount 
of time with their children. We have published two series in this 
case with the children with lethal anomalies and found that if of- 
fered this implicitly, that between 70 and 85 percent of patients 
will choose a perinatal hospice. 

In spite of what has been previously stated, there is a huge 
grassroots movement for this. There are now 125 perinatal hospices 
in 34 of the 50 States, and there are 13 international hospices. 
What had started as a small, simple idea, to promote patient-cen- 
tered choice and humanity honoring care, has blossomed into a na- 
tional and international movement for compassionate care for fami- 
lies. We look forward to the day when all patients will be allowed 
to be just patients and love their children for however long they 
may tarry. 

Mr. Franks. Thank you. Dr. Calhoun. 

[The prepared statement of Dr. Calhoun follows:] 
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Chairman Franks and distinguished members of the subcommittee, 1 am Byron C, Calhoun. I 
serve as a professor and as vice chair of the Department of Ofcstetrics and Gynecology at West 
VirgiraaTJniversity-Charleston. I aih pleased to have this op|K>ftunity to testify on current issoes that 
mav arise during your consideration of the District of Columbia Pain-Capable Unborn Child Protection 
Act (H.R. 3803). 

As you know, this legislation would prohibit abortion within the federal jurisdiction that it 
covers, beginning at 20 weeks fetal age, which is 22 weeks in the system of dating that is commonly 
employed in obstetrics, which counts pregnancy as beginning at the time of the last menstrual period 
(the "LMP” system). The bill contains an exception for certain cases in W'hich an abortion is deemed 
necessary because of danger to the mother's life. 

Objections have been rmsed to this legislation by some w^o say that abortion should be 
permitted even after 22 weeks LMP (20 weeks fetal age) becatise it is the necessary and ^propriate 
way to deal with a fetus with significant physical anomalies including lethal anomalies. I do not agree. 
There are other alternatives that are far more humane for both parents and child. 

My training, as noted in my biography, involves matenial-fetal medicine, which is the care of 
high risk pregnancies. This includes the care of pregnancies with lethal anomalies. In my almost 25 
years of practice, I liave never found it necessary to terminate a pregnancy to save the life of the 
mother for a fetal anomaly. I have Itad to deliver patients prematurely and had babies die from 
prematurity, but never had to take the life of a fetus to save tiie mother's life. 

In die case of a fetal anon^y, we advocate patients be offered the option of the p^imtal 
hospice, V^ich is the prenatal diagnosis of a terminally ill fetus in-utero leading to perinatal hospice as 
part of the continuum of end-of-life care. Prior to the development of perinatal hospice, the counseling 
provided fo parents facing such a diagnosis generally assumed abortion as tire expected intervention, 
and offered no other alternative. There were the well-intentioned desires to “spare the mother and 
family” a distressing experience, a need to “get it over w'lth,” an obstetrical provider’s need to “do 
something” and deal with the discomfort of bereaved patients, an ill-informed desire to avoid 
complications of pregnancy, and an unsubstantiated fear of increased maternal mortality. 
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Research in grief after termination of pregnancy paints a much different landscape. Early, 
small studies provided an initial glimpse that termination losses were as intense as spontaneous losses. 
Zeanali. et al. 1 993 reported a case-control study of 23 individuals and found a 1 7% (4/23) depression 
rate and 23% (5/23) seeking psychiatric counseling at two months.’ A more recent study of 253 
women from 2-7 years after teimination of pregimncy for fetal anomalies prior to 24 weeks by 
Korenromp et al. 2005 found that pathologic grief persisted in 3% of patients ( 2/253 ) and that 1 7% 
(33/253) suffered, from symptoms of posttraumatic stress.” Finally. Korenromp et al. 2009 found 
persistent and significant grief responses at 4.8. and 1 6 months.^ At 4 months 46% of women revealed 
pathologic levels of po sttraumatic stress symptoms and at 16 months 21% still had pathologic levels of 
posttraumatic stress symptoms.^ In contrast Janssen et al, 1996 published a study of 227 women with 
first trimester losses compared to a control group of 21 3 women matched for live buths.'’ The first 6 
months showed an-increased level of depression, anxiety, and somatization in the miscaniage group, 
but by one year there was no difference between the 2 groups, 

With regard to the fear of increased maternal mortality, the mortality rates with induced 
abortion from 16-20 weeks are quoted as 9.3/100,000 live birtlis and the rate for pregnancy related 
mortality is 10/100,000 live births.^’'^ So. essentially the mortality rates are the same for either of the 
management choices. 

We utilized the seminal work of Kubier-Ross on modem medicine's luiderstanding of death 
and dying to assist to shape our concept. At the same time Kubier-Ross transformed the discussions 
around death. Saunders transformed the care of the dying with her modem hospice movement.'^ The 
unifying concept in hospice was the holistic approach to the physical, emotional, and spiritual support 
for dying patients and their families. I’he essence remained treating the dying with dignity and as if 
they really w^ere alive and not yet dead. The patient and family’s fear of abandonment could then be 
met. The philosophy of hospice has spread throughout the world. Its care may be found in various 
forms, institutions, and hospice in some manner may be found in almost ever}^ community today. 

Perinatal hospice families who choose to carry their pregnancies in which the fetus has a lethal 
condition possess many of the same characteristics of families with a terminally ill adult or child, a 
clinical scenario in which hospice has been well accepted and a useful method of care. Many of the 
hospice principles were successfully applied in perinatal hospice. There was an emphasis on affirming 
life by care for the loved one while regarding dying as a normal process; a conscious effort to neither 
hasten death nor prolong dying; stressing values beyond the mere physical needs of the dying 
individual; allovdng the parents to tlieir child for whatever time they are flowed, and 

supporting the medical, emotional, and spiritual needs of the family through an organized 
multidisciplinary team that cares for the family after the death of the loved child during the period of 
grief. 

The care in perinatal hospice differs in emphasis, not type of care from other modes of perinatal 
care. Its primary focus is on the family and not the fetal diagnosis. The family is placed in the center 
of the care and there is a continuum of support from the diagnosis, through death, and grief. It agrees 
with Knapp et al. that “dying involves real people, even unborn fetuses [and that] significant 
relationships are disrupted and familiar bonds are severed”.^ Hospice preserves time for the bonding, 
loving, and loss; time for parents to adjust to tire dying process. Amy Kuebelbeck, author of Waking 
with Gabriel , a book about her ovm experience with her son who had a fatal foim of hypoplastic left , 
heart, notes, ‘T know that some people assume that continuing a pregnancy with a baby who will die is 
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all for nothing. But it isn't ail for nothing. Parents can wait with their baby, protect their baby, and love 
their baby for as long as diat baby is able to live. They can give that baby a peaceflil life - and a 
peaceliil goodbye. Tliat's notnotliing. Thatis 

One of die major clinical issues in hospice care remains fear. The patients who are dying fear 
abandonment, and in the same way. the perinatal hospice families fear abandonment and loss of 
reiationsiiips during the loss of their child. Hospice emphasizes tiiey are allowed to '‘parent'’ tlieir 
child how they would like to do so. We discuss the support of and care for them during their 
pregnancy, delivery, and death of their child. Parents also fear their baby might have pain. If they 
desire comfort measures for their baby: oxygen, feeding, medications, pain relief if indicated, and 
wound dressings; they are assured these will be provided. Some parents want to be seen wdien other 
patients are not present and some parents want to be with other pregnant women. Flexibility to the 
parents’ wants and schedules is critical to the management of these pregnancies. Reduction of feelings 
of isolation and abandonment, through multidisciplinary and easy accessibility to the hospice team, are 
the mainstays, of perinatal hospice care. 

Instiaiction is given in anticipatory grief as well as ways to relate to other children in the family, 
friends, and family members. Often there remains a hope that the diagnosis is incorrect and that llieir 
child will be the miracle baby who somehow survives. Gentle sharing of the realistic outcome of the 
pregnancy is balanced with the hope for simplified dreams for their baby. 

The grief accompanying a wanted child, in the perinatal loss may be more intense than those 
with otlier losses. The lack of physical contact with, and miniinal amount time with the fetus, may 
prevent connection within the family and minimize the teelings of loss. Memories built around the 
child are important in the grieving, process. Frequent ultrasounds are proGded of their baby, and, other 
family members are invited to attend: particularly grandparents and siblings, to come and see the baby. 
Seeing the baby cements the relationship and bond with the family and the child. Video tapes may be 
recorded for the family as the only living memories of their child. 

Deliveiy^ plans are covered in detail with the parents. It is especially necessary for the parents 
to design their own birthing plan including a possible live birth. This may include fetal monitoring . 
which we usually do not recommend, unless the parents agree to possible cesarean delivery. Cesarean. 
deliver>' may , be offered in the event the parents want to see and hold their living child. If the parents 
are adequately counseled regarding die increased maternal risk for cesarean delivery, wc wall provide 
tills service. 

Diagnosis is validated at delivery and the family allowed to spend maximum time with their 
child. The time allows parents to contribute something special to their child’s life and to let family 
members hold theinfant and even perform its first (and maybe only) bath. The neonatal team may 
continue hospice care as well. 

We have published tw^o previous case series in perinatal hospice in diverse medical 
environments; a militar>' medical center and a community based tertiary care medical center. ^ Our 
first series published in 2003 review^ our experience with a militar>' population where we discussed 33 
patients eligible for perinatal hospice care. Out of the 33 patients,, 28 (85%) chose hospice care. We 
had a 61% (17/28) live birthrate: 12 vaginal deliveries with 4 preterm (< 37 weeks) and 8 term; and 5 
cesarean deliveries (18% or 5/28).^^ In our subsequent paper at a civilian tertiary care center w'e had 
28 patients eligible for perinatal hospice with 75% (21/28) choosing hospice.*^ Out of our 21 patients 


3 



73 


who chose hospice we had a 76% live birthrate (16/21) with 15 vaginal deliveries. Four of the 
deliveries were preterm (before 37 weeks) and 1 1 were full term. We had one cesarean section (1/21 
or 5%) for maternal request of a live born baby. All our live born babies lived in the combined series 
(33 total live born) from 20 minutes to 256 days (one trisomylS). The majority of the neonates 
expired within 24 hours. There were no maternal morbidities or mortalities in either of our series. 
This replicates previous authors' experienced'^ 

The publication of our two case series provided the necessary clinical support for perinatal 
hospice demonstrating no increase in either maternal mortality or morbidity. A number of educational 
presentations have also been presented in various venues in support of the development of perinatal 
hospice. To date, 125 perinatal hospices in 34 of the United States and 13 international hospices have 
been created.’"*' What started as a small, simple idea to promote patient-centered choice and humanity 
honoring cai-e. has blossomed into a national and international movement for compassionate care for 
families. 

We look forward to the day when all parents will be allowed to “just be parents” and love their 
children for however long they may tarry. 
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Mr. Franks. And, Miss Zink, you are now recognize for 5 min- 
utes. 

TESTIMONY OF CHRISTINE (CHRISTY) ZINK, WASHINGTON, DC 

Ms. Zink. Good afternoon, Mr. Chairman, Representative Nadler, 
and other Members of the Committee. My name is Christy Zink. 
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I, like many women in the Washington, D.C., area, am a mother. 
Almost every day I rush around to get two kids woken up, dressed 
and out the door. Between my 5-year-old daughter and 11-month- 
old son, there are backpacks, diaper bags, milk bottles, juice boxes, 
lunch boxes, permission slips, and stuffed bunnies. There are also 
the mysterious hunt for two matching shoes and the eternal battle 
to actually get those shoes on two matching feet. I, like so many 
women, work diligently to balance family and work, and I feel 
lucky to have this challenge. 

In addition to my two children, I was also pregnant in 2009. I 
would often wonder about whose eyes the baby might have, and 
who my child might grow up to be. I was looking forward to the 
ultrasound when we would get a chance to have a look at the baby 
in utero. I certainly hadn’t anticipated that my husband and I 
would have to make the most difficult decision of our lives. 

I took extra special care of myself during this pregnancy. I re- 
ceived excellent prenatal attention. Previous testing had shown a 
baby growing on target with the limbs and organs all in working 
order. However, when I was 21 weeks pregnant, an MRI revealed 
that our baby was missing the central connecting structure of the 
two parts of his brain. He specialist diagnosed the baby with agen- 
esis of the corpus collosum. 

What allows the brain to function as a whole was simply absent, 
but that wasn’t all. Part of the baby’s brain had failed to develop. 
Where the typical human brain presents a lovely rounded sym- 
metry, our baby had small globular splotches. In effect, our baby 
was also missing one side of his brain. 

I am fortunate to live in Washington, D.C., because my husband 
and I were able to consult some of the best radiologists, neurolo- 
gists, and geneticists not just in our city or in the country, but in 
the world. We asked every question we could. The answers were far 
from easy to hear, but they were clear. There would be no miracle 
cure. His body had no capacity to repair this anomaly, and medical 
science could not solve this tragedy. 

Our baby’s condition could not have been detected earlier in my 
pregnancy. Only the brain scan could have found it. The prognosis 
was unbearable. No one could look at those MRI images and not 
know instantly that something was terribly wrong. If the baby sur- 
vived the pregnancy, which was not certain, his condition would re- 
quire surgeries to remove more of what little brain matter he had 
in order to diminish what would otherwise be a state of near-con- 
stant seizures. 

I am here today to speak out against the so-called Pain-Capable 
Unborn Child Protection Act. Its very premise that it prevents pain 
is a lie. If this bill had been passed before my pregnancy, I would 
have had to carry it to term and give birth to a baby whom the 
doctors concurred had no chance of a life and would have experi- 
enced near-constant pain. If he had survived the pregnancy, which 
was not certain, he might never have left the hospital. My daugh- 
ter’s life, too, would have been irrevocably hurt by an almost al- 
ways absent parent. 

The decision I made to have abortion at almost 22 weeks was 
made out of love and to spare my son’s pain and suffering. I am 
horrified to think that the doctors who compassionately but objec- 
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tively explained to us the prognosis and our options for medical 
treatment and the doctor who helped us terminate the pregnancy 
would be prosecuted as criminals under this law for providing basic 
medical care and expertise. 

I live and work in Washington, D.C. My husband and I own a 
house here. We vote, and we believe in the democracy at the heart 
of this country. It is unconscionable that someone would come into 
my city from the outside and try to impose a law that doesn’t rep- 
resent the best interests of anyone, especially families like mine. 
This proposed law is downright cruel as it would inflict pain on the 
families, the women, and the babies it purports to protect. 

It is in honor of my son that I am here today speaking on his 
behalf. And I am also fighting for women like me to have the right 
to access abortion care when we need to beyond 20 weeks, espe- 
cially for those women who could never imagine they would have 
to make this choice. I urge you not to pass this harmful legislation. 

Mr. Franks. Thank you, Ms. Zink. 

[The prepared statement of Ms. Zink follows:] 
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Prepared Statement of Christine (Christy) Zink, Washington, DC 


Good afternoon. Mr. Chairman, Representative Nadier, and other members of 
the committee. My name is Christy Zink, i, iike many women in the Washington, 
DC area, am a mother. Aimost every day, i rush around to get two kids woken 
up, dressed, and out the door. Between my five-year-oid daughter and eieven- 
month-oid son there are backpacks, diaper bags, miik botties, juice boxes, iunch 
boxes, permission siips, and stuffed bunnies. There are aiso the mysterious hunt 
for two matching shoes and the eternal battie to actuaiiy get those shoes on two 
matching feet. 

i, iike so many women, work diiigentiy to baiance famiiy and work and i feei iucky 
to have this chaiienge. 

in addition to my two chiidren, i was aiso pregnant in 2009. i wouid often wonder 
about whose eyes the baby might have and who my chiid might grow up to be. i 
was iooking forward to the uitrasound when we wouid get a chance to have a 
iook at the baby in utero. i certainiy hadn’t anticipated that my husband and i 
wouid have to make the most difficuit decision of our iives. 

i took extra speciai care of myseif during this pregnancy, i received excellent 
prenatal attention. Previous testing had shown a baby growing on target, with the 
limbs and organs all in working order. However, when I was 21 weeks pregnant, 
an MRI revealed that our baby was missing the central connecting structure of 
the two parts of his brain. A specialist diagnosed the baby with agenesis of the 
corpus callosum. What allows the brain to function as a whole was simply 
absent. But that wasn’t all. Part of the baby’s brain had failed to develop. Where 
the typical human brain presents a lovely, rounded symmetry, our baby had 
small, globular splotches. In effect, our baby was also missing one side of his 
brain. 

We are fortunate to live in Washington, DC, because we were able to consult 
some of the best radiologists, neurologists, and geneticists not just in our city or 
in the country, but in the world. We asked every question we could. The answers 
were far from easy to hear, but they were clear. There would be no miracle cure. 
His body had no capacity to repair this anomaly, and medical science could not 
solve this tragedy. 

Our baby’s condition could not have been detected earlier in my pregnancy. Only 
the brain scan could have found it. The prognosis was unbearable. No one could 
look at those MRI images and not know, instantly, that something was terribly 
wrong. If the baby survived the pregnancy, which was not certain, his condition 
would require surgeries to remove more of what little brain matter he had in order 
to diminish what would otherwise be a state of near-constant seizures. 

I am here today to speak out against the so-called Pain-Capable Unborn Child 
Protection Act. It’s very premise — that it prevents pain — is a lie. If this bill had 
been passed before my pregnancy, I would have had to carry to term and give 
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birth to a baby whom the doctors concurred had no chance of a life and would 
have experienced near-constant pain. If he had survived the pregnancy — which 
was not certain — he might have never left the hospital. My daughter’s life, too, 
would have been irrevocably hurt by an almost always-absent parent. 

The decision I made to have an abortion at almost 22 weeks was made out of 
love and to spare my son’s pain and suffering. 

I am horrified to think that the doctors who compassionately but objectively 
explained to us the prognosis and our options for medical treatment, and the 
doctor who helped us terminate the pregnancy, would be prosecuted as criminals 
under this law for providing basic medical care and expertise. 

I live and work in Washington, DC. My husband and I own a house here, we 
vote, and we believe in the democracy at the heart of this country. It is 
unconscionable that someone would come into my city from the outside and try 
to impose a law that doesn’t represent the best interests of anyone, especially 
families like mine. This proposed law is downright cruel, as it would inflict pain on 
the families, the women, and the babies it purports to protect. 

It’s in honor of my son that I’m here today, speaking on his behalf. I am also 
fighting for women like me, to have the right to access abortion care when we 
need to beyond 20 weeks — especially for those women who could never imagine 
they’d have to make this choice. I urge you not to pass this harmful legislation. 
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Mr. Franks. I now recognize myself for 5 minutes to begin ques- 
tioning. 

And, Dr. Levatino, I obviously was moved significantly by your 
testimony. And I think one of the great challenges that we have as 
human beings, we always seem to have as one or our greatest tal- 
ents the ability to blind ourselves to a truth that we don’t want to 
face. I know that is certainly true many times in my own life. And 
yet, in this place that should be something that we war against 
with all assiduous diligence, because the implications are pretty 
profound. 

And one of the things that this bill does, and the discussion of 
it, seems to demonstrate the humanity of these little babies and 
the gross inhumanity of what is done to them. And I applaud your 
courage to come here as not only a former lawyer, but as someone 
that has performed abortions earlier. There is very few ways to try 
to impeach your sincerity or your credibility when you have gone 
180 degrees here as you have done. And I appreciate what you 
have done. 

So my first question is to you: The Criminal Code of the District 
of Columbia, section 22-1001, prohibits cruelty to animals, and 
with unanimous consent, I will enter a copy of this statute for the 
record. 

[The information referred to follows:] 
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Submission for the hearing record, May 17, 2012, Subcommittee on the Constitution 
hearing on DC Pain-Capable Unborn Child Protection Act 

DC ST § 22-1001 

Formerly cited as DC ST 1981 § 22-801 
^ 22-1001. Definition and penalty. 

(a) (1) Whoever knowingly overdrives, overloads, drives when overloaded, overworks, 
tortures, torments, deprives of necessary sustenance, cruelly chains, cruelly beats or 
mutilates, any animal, or knowingly causes or procures any animal to be so overdriven, 
overloaded, driven when overloaded, overworked, tortured, tormented, deprived of 
necessary sustenance, cruelly chained, cruelly beaten, or mutilated, and whoever, having 
the charge or custody of any animal, either as owner or otherwise, knowingly inflicts 
unnecessary cruelty upon the same, or unnecessarily fails to provide the same with proper 
food, drink, air, light, space, veterinary care, shelter, or protection from the weather, shall 
for every such offense be punished by imprisonment in jail not exceeding 180 days, or by 
fine not exceeding S2S0, or by both. 

(2) The court may order a person convicted of cruelty to animals: 

(A) To obtain psychological counseling, psychiatric or psychological evaluation, or to 
participate in an animal cruelty prevention or education program, and may impose the 
costs of the program or counseling on the person convicted; 

(B) To forfeit any rights in the animal or animals subjected to cruelty; 

(C) To repay the reasonable costs incurred prior to judgment by any agency caring for the 
animal or animals subjected to cruelty; and 

(D) Not to own or possess an animal for a specified period of time. 

(3) The court may order a child adjudicated delinquent for cruelty to animals to undergo 
psychiatric or psychological evaluation, or to participate in appropriate treatment 
programs or counseling, and may impose the costs of the program or counseling on the 
person adjudicated delinquent. 

(b) For the purposes of this section, “cruelly chains” means attaching an animal to a 
stationary object or a pulley by means of a chain, rope, tether, leash, cable, or similar 
restraint under circumstances that may endanger its health, safety, or well-being. Cruelly 
chains includes, but is not limited to, the use of a chain, rope, tether, leash, cable or similar 
restraint that: 
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(1) Exceeds 1/8 the body weight of the animal; 

(2) Causes the animal to choke; 

(3) Is too short for the animal to move around or for the animal to urinate or defecate in a 
separate area from the area where it must eat, drink, or lie down; 

(4) Is situated where it can become entangled; 

(5) Does not permit the animal access to food, water, shade, dry ground, or shelter; or 

(6) Does not permit the animal to escape harm. 

(c) For the purposes of this section, “serious bodily injury” means bodily injury that 
involves a substantial risk of death, unconsciousness, extreme physical pain, protracted 
and obvious disfigurement, mutilation, or protracted loss or impairment of the function of 
a bodily member or organ. Serious bodily injury includes, but is not limited to, broken 
bones, burns, internal injuries, severe malnutrition, severe lacerations or abrasions, and 
injuries resulting from untreated medical conditions. 

(d) Except where the animal is an undomesticated and dangerous animal such as rats, 
bats, and snakes, and there is a reasonable apprehension of an imminent attack by such 
animal on that person or another, whoever commits any of the acts or omissions set forth 
in subsection (a) of this section with the intent to commit serious bodily injury or death to 
an animal, or whoever, under circumstances manifesting extreme indifference to animal 
life, commits any of the acts or omissions set forth in subsection (a) of this section which 
results in serious bodily injury or death to the animal, shall be guilty of a felony and, upon 
conviction thereof, shall be punished by imprisonment not exceeding 5 years, or by a fine 
not exceeding $25,000, or both. 


#§ 22-1013. Definitions. 

In §§ 22-1001 to 22-1009, inclusive, and § 22-1011, the word “animals” or “animal” shall 
be held to include all living and sentient creatures (human beings excepted), and the words 
“owner,” “persons,” and “whoever” shall be held to include corporations and 
incorporated companies as well as individuals. 


Mr. Franks. This statute explicitly covers, “all living and sen- 
tient creatures, human beings excepted,” if a prosecutor can prove, 
“serious bodily injury,” or if a prosecutor can prove, “to an animal 
or indifference to animal life;” that a single offense can be punished 
by up to 5 years in prison or a fine not to exceed $25,000 or both. 
Serious bodily injury includes, among other things, the infliction of, 
“extreme physical pain or mutilation, or broken bones, or severe 
lacerations.” 

Now, I heard your vivid description of the D&E abortion method, 
which I am told is the most frequent method used for abortion after 
20 weeks, and it seems clear that it follows this description of mu- 
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tilating and breaking bones, lacerating, and worse, and we have 
heard very convincing evidence that it would inflict, quote, “ex- 
treme physical pain.” 

Now, that fits all of the criteria, and I find it a tremendous — I 
don’t even want to use the word “irony” — just a break from human 
compassion that while we would do the right thing and prevent 
those things from happening to children — to animals but not to 
human babies. And I am just wondering if you think that my 
equating the two has any parallel, and how you would respond to 
it yourself 

Dr. Levatino. Not at all, Mr. Chairman. 

The abortion debate is obviously a very uncomfortable topic for 
many. It is a very hot political topic. There are very strong feelings 
on both sides. 

I have been on both sides of this issue. I do understand both 
sides. It is a tremendous irony — the word seems inadequate — that, 
as you say, feed animals get more — ^you know, get more consider- 
ation than unborn humans. 

Even as an abortionist, when I learned to do D&E abortions, I 
have to tell you, the only word I can express, even as an experi- 
enced physician for many years at that point, was in doing a D&E 
abortion, it is absolutely gut-wrenching for the physician. It is easi- 
er on the patient for sure, and that was one of the advantages of 
the procedure. 

We wanted a procedure like D&C where a patient would basi- 
cally go to sleep, wake up, and it would all be over. And it certainly 
was b^etter from the standpoint of the patient, from that stand- 
point, is one of the strengths of the procedures, one of the reasons 
we do them. But to literally tear a human being apart with your 
own hands — I would invite the Committee to handle this instru- 
ment. This is the identical instrument I used. It is an absolutely 
gut-wrenching procedure. And I agree with you, it is, to me, uncon- 
scionable to say we give more consideration to feed animals than 
we do to human beings. 

Mr. Eranks. Well, Dr. Levatino, you know, in responding to your 
earlier comment that this is unconstitutional, the courts have stat- 
ed that States have an interest in forbidding medical procedures in 
which the State’s reasonable determination might cause the med- 
ical profession or society as a whole to become insensitive, or even 
disdainful, to life, including life in the human fetus. A State may 
take measures to ensure the medical profession and its members 
are viewed as healers, sustained by compassionate and rigorous 
ethics, and cognizant of the dignity and value of each human life, 
even life which cannot survive without the assistance of others. 
That seems to describe what we are trying to accomplish here. 

Do you think, in your mind, that doing late-term abortions can 
create the impression that causing the medical — or create the trend 
in the medical profession or society as a whole to become insensi- 
tive and even disdainful of life, including life in the human fetus? 
What is your perspective? 

Dr. Levatino. I would completely agree with that. As a physi- 
cian, I used to teach students and I used to tell them, you know, 
you have learned to maintain a certain distance between you and 
your patients. I think that you start learning it on day one in anat- 
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omy class, where you are literally taking apart a human body, and 
you don’t think of it as, you know, this was — you see it as a collec- 
tion of organs, and you don’t see this as somebody’s son, or daugh- 
ter, or husband or wife. 

It was the same way. As I said, the procedures are very gut- 
wrenching, but I guess you can get used to anything over time. 

I do agree that there is a great insensitivity toward life. It has 
become an engrained part of our culture, and this simply adds to 
that. 

Mr. Franks. Thank you. Doctor, and I will now yield to the 
Ranking Member for 5 minutes for questions. 

Mr. Nadler. Thank you. 

Ms. Zink, first of all, I want to thank you for agreeing to testify 
today. As a parent, your story was very difficult to listen to, and 
I can’t even begin to imagine how difficult it must have been to live 
through it, much less come here and describe your experience to 
some very unsympathetic people. So I want to thank you for your 
willingness to put a human face on this question, and for your 
courage in being here. 

One of the really harmful consequences of this bill is that there 
are some fetal conditions that cannot be diagnosed before the 20th 
week of pregnancy. In those situations the tragedy of learning that 
there is, for example, a fetal anomaly that is incompatible with life 
is compounded by the fact that this bill would make it impossible 
to receive abortion care if that is the medically indicated treatment. 
In fact, isn’t it correct that the diagnosis in your case could not 
have been made before the 20th week? 

Ms. Zink. That is correct. 

Mr. Nadler. If this bill had been law when you had to face your 
ordeal, your doctor would have had to risk jail and a lawsuit to pro- 
vide you with the medical services that you required. Would you 
care to comment on that? 

Ms. Zink. If I pause it is because it is so horrible that the idea 
that you cannot have a conversation with your doctor who knows 
you, who knows your medical history, who can look at the medi- 
cine, and who can speak from his expertise; that all of a sudden 
the things that we take for granted about working with your doc- 
tor, about going to someone who has that trained expertise, about 
having a relationship with your doctor, that all of that suddenly be- 
comes criminal, to me, is just beyond belief. 

Mr. Nadler. Thank you. 

I would like to ask a couple of questions of all of the doctors, one 
at a time. 

Dr. Levatino, yes or no, do you believe that your views with re- 
spect to when fetuses feel pain are now established and generally 
accepted by the scientific community, or is yours the minority 
view? 

Dr. Levatino. As far as I am concerned. Congressman, they are 
accepted by the scientific community 

Mr. Nadler. Thank you. 

Dr. Malloy? 

Dr. Levatino [continuing]. And based on experience as well. 

Mr. Nadler. Dr. Malloy? 
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Dr. Malloy. I can guarantee you that any baby who is receiving 
some procedure in a NICU 

Mr. Nadler. That is not what I asked. We heard your view. Do 
you believe that your views are now established and generally ac- 
cepted, or are you a minority view? 

Dr. Malloy. Which view would that be? 

Mr. Nadler. As to when pain is felt. 

Dr. Malloy. That a preemie feels pain? 

Mr. Nadler. Not a preemie. A preemie at 20 weeks. A preemie 
at 20 weeks in utero, excuse me. A fetus at 20 weeks in utero that 
feels pain. You stated your opinion on that. Do you think that your 
opinion now is generally accepted by the scientific community, or 
do you think that your view is a minority view? 

Dr. Malloy. I spoke about the pain that the fetus and the pre- 
mature infant feels, so I am not separating those two things. So I 
think my view is the majority view, that 

Mr. Nadler. Okay. 

And Dr. Calhoun. 

Dr. Calhoun. I believe mine is also the majority view. 

Mr. Nadler. Thank you. 

Then, all three of you, how do you explain — I shouldn’t say that. 
Are you aware of the research published in the Journal of the 
American Association and the conclusions of the Royal Academy of 
Obstetricians and Gynecologists among others? I am not asking if 
you agree or disagree. Are you aware of it? 

Dr. Levatino? 

Dr. Levatino. I am well aware of the paper that was published 
in 19 — or, excuse me, 2005, by — in JAMA, sir. There were serious 
problems with that paper, not the least of which 

Mr. Nadler. I just asked if you are aware. 

Dr. Malloy, are you aware of it? 

Dr. Malloy. I am sorry? 

Mr. Nadler. Are you aware of the research published by Journal 
of the American Medical Association and the conclusions of the 
Royal Academy of Obstetricians and Gynecologists? 

Dr. Malloy. Yes. I read the paper in JAMA. 

Mr. Nadler. Thank you. 

Dr. Calhoun. 

Dr. Calhoun. I have read the paper in JAMA as well. 

Mr. Nadler. Okay. Now, since the paper in JAMA, the Journal 
of the American Medical Association, says that evidence regarding 
the capacity for fetal pain is limited, but indicates that fetal per- 
ception of pain is unlikely before the third trimester, and the con- 
clusion of the Royal Academy of Obstetricians and Gynecologists 
concluded, quote, “It can be concluded that the fetus cannot experi- 
ence pain in any sense prior to 24 weeks gestation,” then you are 
saying that those are minority views, and they are clearly wrong. 

Dr. Levatino. I am saying that that is one paper. Congressman, 
out of many. 

Mr. Nadler. Dr. Malloy? 

Dr. Levatino. And that paper has serious flaws, including the 
fact that the chief author was a medical student, who happened to 
previously be a lawyer for a prochoice 
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Mr. Nadler. I only have 5 minutes, and I asked you simple ques- 
tions. I don’t need lectures. 

Dr. Malloy, so your opinion is contrary to that expressed by the 
American Medical Association and the Royal Academy of Obstetri- 
cians and Gynecologists. Do you regard their view or yours as the 
minority view? 

Dr. Malloy. I believe there are serious flaws with that paper. 

Mr. Nadler. Okay. But is theirs the majority or minority view 
in the field? 

Dr. Malloy. In my field of neonatology, mine would be the ma- 
jority, and theirs would be the minority. 

Mr. Nadler. Thank you. It would be the majority view in your 
field is what you just said? 

Dr. Malloy. Mine would be the majority view, not theirs. 

Mr. Nadler. Yours would be the majority view. 

Dr. Calhoun. 

Dr. Calhoun. Mine would be the majority view, not JAMA. That 
is a single paper. 

Mr. Nadler. Okay, my last question. 

Mr. Chabot. Point of order. Hasn’t the gentleman’s time expired? 

Mr. Franks. You are correct, and we may be able to have time 
for an additional round of questions, but I now recognize the gen- 
tleman from Ohio for 5 minutes for his questions. 

Mr. Chabot. Thank you very much. 

And the gentleman from New York was talking about treating 
people rudely before. Let me try to be polite to the gentleman, the 
doctor here, and allow him to answer the question that was posed. 
I think you were saying something about the JAMA study, and 
what was that that you were going to say. Doctor? 

Dr. Levatino. I am afraid that medical research isn’t as free of 
politics as we wish it was. This is one paper. There are other pa- 
pers that say quite the opposite. I thought that that paper was 
very interesting, and that the chief author was a medical student 
who was formerly an attorney who worked for NARAL. One of au- 
thors, the other authors, of that paper, a Dr. Drey, is one of the 
largest abortion providers in the city of San Francisco. I would 
hardly find their findings unbiased. 

Mr. Chabot. Thank you. 

Let me ask further. Ms. Zink was relating her story, which was 
certainly moving, I think, to everybody in this room. She was talk- 
ing about an unborn child that had, I would assume, a particularly 
rare condition. Would that be — would one of the doctors here like 
to at least tell us, is this something that is common in this par- 
ticular case, or something that is relatively rare? 

Dr. Calhoun. 

Dr. Calhoun. The agenesis of the corpus collosum? 

Mr. Chabot. Yes. 

Dr. Calhoun. It is relatively rare, but it is not that rare. I see 
it not infrequently in my care. 

Mr. Chabot. One out of what are we talking here? 

Dr. Calhoun. I would have to go back and look at it. I mean, 
I would have to go back and look. Maybe a half a percent or so. 

Mr. Chabot. We talking about 1 out of 200, if you mean V 2 per- 
cent. Okay. 
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Dr. Calhoun. Yes, sir. 

Mr. Chabot. Let us talk about the other 199, and maybe not all 
199. And let me go back to you. Dr. Levatino, if I can. You men- 
tioned, I think, 1,200 abortions that you had performed? 

Dr. Levatino. Yes, sir. 

Mr. Chabot. And I don’t want to put you on the spot here, but 
most of those abortions, is it safe to say that had they not been ter- 
minated through an abortion, that these would have been normal, 
healthy babies ultimately in the majority of those cases? Is that ac- 
curate, would you say? 

Dr. Levatino. Yes, sir. That is typical with an abortion practice. 
It is certainly was with mine. The number of abortions out of the 
1,200 that I did for fetal anomalies were less than 5. 

Mr. Chabot. Less than five. So we are talking about 1 out of 200 
here. We are talking about the — out of the 1,200, what would you 
say would have typically been healthy babies? 

Dr. Levatino. The vast majority. Over 99 percent, sir. 

Mr. Chabot. Okay. And so if we are looking at tragedies here, 

1 mean, I think we have to look at the relative tragic situation that 
we are talking about. And, again, I don’t want to put you on the 
spot. Doctor, but would you want to share — and if you don’t want 
to, you don’t have to — was there something in particular that 
changed your view on this important topic? 

Dr. Levatino. I won’t elaborate considerably. All I can say is, 
Ms. Zink, I do understand your pain. I have lost a child, too. I 
know what that feels like, and I am sorry. 

It was a time, as I said, that I was very prochoice. This was a 
decision between a doctor and a patient, and nobody, including the 
baby’s father, had anything to say about it. I was very dedicated 
in that business, and I did it for many years. 

Going through this, doing that procedure, didn’t exactly help me 
sleep at night. And in 1986, I lost a daughter. And after you have 
lost a child, and then you go back to the hospital — it was maybe 

2 weeks after her death when I went back to work, and I went into 
the medical center to do my first D&E abortion. 

And I reached in with that Sopher clamp, and I literally ripped 
out an arm or a leg. I got sick. 

You know, when you do an abortion, you can’t stop. You have to 
finish that abortion. If you don’t, if you don’t get all the pieces, 
your patient is going to come back infected, bleeding or worse. 

And I know it sounds strange to people, but I tell you it is sin- 
cere, true and firsthand. For the first time in my career, after 1,200 
abortions in private practice much less the hundreds I did during 
my training, I really looked at the pool of goo at the side of table 
that used to be somebody’s son or daughter, and that was a very 
life-changing experience. 

Mr. Chabot. Thank you. Doctor. 

And, Dr. Malloy, finally, before I run out of time, would you de- 
scribe again as far as the pain what you said — ^you see this every 
day. What kind of pain are we talking about? How do you know 
there is pain there? 

Dr. Malloy. Well, we have to put TVs in babies, we put chest 
tubes in babies, we intubate babies, we do lots of things that are 
nowhere near dismemberment or stabbing them in the heart with 
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potassium chloride. We do things that are probably 100 as painful 
as what he is describing. And they feel that, they wince, they cry, 
they move away from it, they try to push your hand away when 
you are putting an IV in. So I know they respond to those simple 
procedures that we perform, so I can just shudder to think what 
is happening when that kind of procedure is performed. 

Mr. Chabot. Thank you. Doctor. 

Mr. Franks. Thank you, Mr. Chabot. 

You know, as I heard fetal anomaly being one of the prime jus- 
tifications for all this, as someone that owes the medical commu- 
nity a great deal in life because of being born with a significant 
fetal anomaly myself, I have to tell you sometimes when I hear tes- 
timony like Dr. Levatino’s, I sense two things: one, a sense of hope; 
and, two, difficulty in understanding how we got where we are. 

With that, I would recognize Mr. Scott of Virginia for 5 minutes. 

Mr. Scott. Thank you, Mr. Chairman. 

Chairman, I notice that all of the — that none of the panelists are 
attorneys, and I was wondering if anybody on the panel is qualified 
to discuss the constitutionality of the legislation and how it would 
conform or not conform to U.S. Supreme Court cases. Okay? 

Second question, is there anything unique about Washington, 
D.C., that this proposal should apply to Washington, D.C., and no- 
where else? 

Dr. Levatino. It wouldn’t be true to say no or else that this leg- 
islation applies to D.C., but these similar legislations have been 
passed in other States. 

Mr. Scott. Well 

Dr. Levatino. This is not the first time that I am aware of. 

Mr. Scott. We are considering legislation justifying it to Wash- 
ington, D.C., rather than the entire Nation. Is there anything 
unique about Washington, D.C., where we ought to have this pro- 
posal apply to D.C. and nowhere else? 

Let me ask another question. This applies to abortions — as I un- 
derstand the legislation, abortions performed in Washington, D.C. 
Would the prohibition apply for a Virginia resident coming into 
Washington, D.C., to get an abortion? 

Dr. Levatino. As far as I know, yes, but I don’t know for sure. 

Mr. Scott. Okay. Would it apply to a Washington, D.C., resident 
going to Virginia to get an abortion? 

Dr. Levatino. No, it would not. 

Mr. Scott. It would not, okay. 

Would it apply if the pregnancy resulted from rape? 

Dr. Levatino. Yes. 

Mr. Scott. Would it apply if the pregnancy resulted from incest? 

Dr. Levatino. Yes. 

Mr. Scott. And it would also apply, as I understand it, to a fetal 
medical condition inconsistent with life? 

Dr. Calhoun. Yes. 

Mr. Scott. It would? 

Dr. Calhoun. Yes. 

Mr. Scott. Thank you, Mr. Chairman. 

I have no further questions, and I yield back. 

Mr. Franks. Thank you, Mr. Scott. 

And I would now recognize Mr. King for 5 minutes. 
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Mr. King. Thank you, Mr. Chairman, and I thank the witnesses. 

And I would like to go to Dr. Levatino, who has provided some 
very moving testimony here today, and ask that the procedures 
that you conducted over those years, 1,200-plus hy your testimony, 
do you know of material that has been gathered, such as video of — 
for the procedures that you described here today? 

It just occurred to me as I am listening to your testimony, of all 
the discussions that we have had, I don’t recall ever a video being 
offered that might more vividly describe what you so vividly de- 
scribed. 

Dr. Levatino. Am I aware of the existence of such material? 

Mr. King. Yes. 

Dr. Levatino. It may well be out there, but I couldn’t quote any 
for you. 

Mr. King. And isn’t it common for medical procedures to be 
available on YouTube or other medical — let us see, I looked up here 
medical videos. There is at least one Web site that delivers a whole 
number of different medical procedures. You are not aware that 
anything is available on the open Web? 

Dr. Levatino. Such things are generally available, but I haven’t 
researched them to tell you where they are. 

Mr. King. I would ask if anybody on the panel is aware of any 
videos of this procedure on the open Web? 

Dr. Calhoun. None that I am aware of 

Mr. King. Dr. Malloy? No? 

Do you suspect that there is a concerted effort it to make sure 
that that information is not available. Dr. Levatino? 

Dr. Levatino. I would be speculating. Let me put it this way: I 
think that when people see things — ^you can hear a description, but 
when you see things, when you actually see it, it tends to have a 
much greater impact. 

I mean, the one thing I can think of that just happened to pop 
in my head is child labor laws. I mean, it is photographs that so 
many decades ago got us to change the child labor laws. I think 
the same thing can happen with any area of life, and especially 
this one. I often tell people I swear some people think the doctor 
waves his hand and the baby disappears. It just doesn’t happen 
that way. 

Mr. King. One more question with Dr. Levatino, and if it is too 
personal I — decline to respond if you prefer, but how old was your 
daughter when you lost her? 

Dr. Levatino. Just sort of her sixth birthday. 

Mr. King. Thank you very much. Doctor. I think I am going to 
close my questioning with that. It has been a very powerful testi- 
mony here today, and I yield back. 

Mr. Scott. Mr. Chairman? 

Mr. Franks. Mr. Scott. 

Mr. Scott. Mr. Chairman, I would ask unanimous consent to 
enter into the record a letter and accompanying documents on be- 
half of the gentleman from Illinois, who was here earlier and had 
to leave. One is from Catholics for Choice. 

Mr. Franks. Without objection. 

Mr. Scott. Thank you. 

[The information referred to follows:] 
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CATHOLICS 

FOR 

CHOICE 


IN GOOD CONSCICNCE 

May 17, 2012 


PRESIOeNT 

kviUftKn 


US House of Representatives Committee on Judiciary 
Subcommittee on the Constitution 
H2-362 Ford House Office Building 
Washington, DC 20515 


Dear Chairman Pranks, Ranking Member Nadler and Members of the Subcommittee: 

On behalf of Catholics for Choice. I strongly urge you to oppose HR 3803, the misleadingly- 
titled "District of Columbia Pain-Capable Unborn Child Protection Act." 

As Catholics, we believe that it Is critical to stand with all women, Catholic and non<atholic 
alike, who need later abortion care. The social justice tradition, deference to religious 
freedom and respect for each individual's conscience that are central to our faith compel us 
to do so. 

Creating arbitrary gestational limits on when women can receive abortion care, as HR 
3803's proposed restrictions would do. will unfairly target the DIstrla of Columbia's most 
vulnerable women, who may not have the financial resources to seek services elsewhere. 

By refusing even to provide exceptions In cases of rape, incest, fetal abnormalities or mental 
illness, this bill also assumes a draconian posture toward those very women whose 
circumstances most necessitate compassion, the ability to avail themselves of all medical 
options and respect for their conscience-based decisions. 

Women need later abortions for many reasons, and these reasons will not diminish despite 
legislative attempts to arbitrarily restrict access to safe medical care. Women seeking later 
abortions may find themselves in any number of particularly difficult circumstances— when 
a doctor's visit for a wanted pregnancy reveals serious complications; when lack of 
insurance or Medicaid coverage necessitate that a woman with limited economic means 
must delay while saving the money to pay for her procedure; when a young woman, afraid 
of the consequences of revealing her pregnancy, has finally spoken up and sought medical 
care. Any woman who finds herself in need of a later abortion should be able to receive the 
care she needs. HR 3083 would deny that care, infringe upon the rights of the women of 
the District of Columbia and blatantly disrespect the conscience of any woman vrho 
decides to seek abortion care as well as any medical professional who vrishes to provide it. 

The majority of the more than 580,000 Catholics who live In the DC metropolitan area and 
the more than 68 million Catholics in the United States support policies that enable v^men 
and men to make their own decisions about whether and when to have children. 

They oppose measures such as HR 3803 that would infringe upon the ability of each 
individual to follow his or her own conscience. 
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You have an opportunity to do the right thing by the majority of Catholic voters, who want their elected 
officials to listen to them, not the bishops, when making public policy, especially concerning women's 
health. You also have an opportunity to do the right thing for the women of the District of Columbia, whose 
elected official in Congress has already listened to her constituents and heard that HR 3803 is not what they 
want. I hope that you will do the same. 

Enclosed are two articles from Comc/ence magazine that I hope will shed Hirther light on this issue: "A 
Perspective on Later Abortion ... From Someone Who Does Them," by Dr. Willie Parker, an obstetrician- 
gynecologist who serves women in the DC area; and "Fetal Pain?" by Dr. Stuart Derbyshire, a psychologist 
and expert in these issues. If you would like more information or have any questions, please do not hesitate 
to contact our domestic program director, Sara Hutchinson, at 202-986-6093 or by e-mail at 
SHutchinson@catholicsforchoice.org. 


Sincerely, 



Jon O'Brien 
President 


Enclosures: Derbyshire, Stuart. "Fetal Pain?" Consc/ence, XXXI No. 3, 2010. 

Parker, Willie. "A Perspective on Later Abortion ... From Someone Who Does Them." 
Consc/ence XXXIII No. 1,2012. 


Mr. Nadler. Mr. Chairman, I ask unanimous consent to insert 
into the record a report by the Royal College of Obstetricians and 
Gynecologists concluding that the cortical connections are not es- 
tablished; therefore, pain cannot be felt at this stage. 

Mr. Franks. All right. Thank you. 

[The information referred to follows:] 



Royal College of Obstetricians and Gynaecologists 


Fetal 

Awareness 

Review of Research 
and Recommendations 
for Practice 


March 2010 
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Fetal Awareness 

Review of Research 
and Recommendations 
for Practice 

REPORT OF A WORKING PARTY 


March 2010 



Royal College of Obstetricians 
and Gynaecologists 
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Glossary 


4-1) (four-dimensional) images 

anencephalic fetus 
anoxic stress 
anterior cingulate 

arlxirisation 


auditory cortex 
axons 

brainstem 


catecholamines 
cerebral cortex 


cogni tion/c< >gni ti ve 
cortical plate 

HH(i (electr(K.‘nccphalograni) 


electrophysioiogical 

endocrine 

endorphins 

endoscopic laser ablation 
ex utero intrapartum treatment 


fetal inagnet<K‘^ncephalography 

haemodynamic 

hypoxaemia 


Three-dimensional images that move m real time (time 
being the fourth dimension) 

A fenis with the major part of the brain missing 
Physiological stress through lack of sufficient oxygen 
A higher cortical (brain) structure responsible for 
processing the unpleasantness of pain 
Branching - in this case of nerve fibres growing into a 
brain region; this is required before all the correct 
coniKVtions can l>e formed 

The part of the brain responsible for processing sound 
‘cables’ or nerve fibres connecting different pans of the 
brain 

A lower brain structure, lying K'tween the spinal cord 

and the thalamus which is responsible for many reflex 

actions such as breathing 

A chemical t>'pically released during stress 

A sheet of densely packed neuronal cells which form the 

outer, folded part of the brain associated with higher 

functions 

Thinking, knowing, sensing and perceiving 
Develops before the cerebral cortex proper 
Measures electrical discharges in the brain. Hlextrodes 
are placed on the scalp of a subject and the activit)' of 
the neurons in the underlying cortex is recordcxl 
Techniques used to directly record the electrical activit>- 
of the peripheral or central nervous system in the lx>dy 
Hormone circulating in the body 
A neurochemical released naturally in the Ixidy that, in 
adults, suppresses pain 

A technique for destroying tissues directed by a small 
telescope inserted into the (x>dy 

Delivery of the head and shoulders at caesarean section 
so that surgery can be performed while the baby is still 
receiving oxygen from the placenta 
A technique to measure brain activity in fetus 
The movement of blood 
IXvreased blood oxygen 
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hysterotomy 

insular cortex 

fMRI (hjiKtional magnetic 
resonance imaging) 
neurobiological 

neuronal connection 
neuropsychological 

nociceptor activity 

noxious stimuli 
opiate/opioid 

sensory cortex 

sentience 

soniatosensor>' 

spinothalamic pathways 

stress/stress response 


sulKonical sensory nucleus 

suhplate zone 

synapse 

thalamic 

thalamus afferents 
transient tachypiuK'a 

venepuncture 

viability 
visual cortex 


Surgical incision in the uterus, usually to remove the 
fetus 

Part of the cerebral cortex believed to be responsible for 
integrating sensory information 
A technique for measuring bltnid flow in the brain, 
which IS indirectly related to neuronal activity 
A generic term relating to the biological functions of the 
central nervous system 

A communicative contact Isetween two neurons 
A psychological function associated with a part of the 
brain 

Passage of electrical signals through a nerve fibre that 
detects noxious stimuli 

Stimuli that do or could cause damage to the Inidy 
A neuriK'hemical that suppresses pain, of which 
endorphins are an example 

Part of the cortex responsible for processing sensory 
stimuli from the Ixidy, such as touch 
The ability to detect and experience a sensory' stimulus 
The senses that arc detected on the surface or deep 
within the body, such as touch, temperature, pressure 
Major pathway transmitting noxious information 
through the spinal cord 

Typically the release of catecholamines following an 
adverse event but may also include other chemical and 
behavioural responses 

A part of the brain Ix'tween the spinal cord and cortex 

that processes sensory information, such as the thalamus 

A developmental structure that holds and guides 

neurons to their correct place in the cortex 

A communication juncture between two neurons 

Pertaining to the thalamus 

Fibres carrying information into the thalamus 

Rapid breathing observed shortly after birth indicating a 

temporary difficulty with respiration 

Penetrating a vein for m|ection or for withdrawal of 

blood 

Ability to survive 

Part of the cortex responsible for processing vision 
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Attention is also drawn to the glossary entitled Medic^jl Terms ExpUined 
available on the RCXXi website: 

www.rcog.org.uk/womcns-hcalth/paticnt-information/mcdicabtcrms'cxplaincd. 
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Summary 


The need to review the 1 997 RCOCi Working Part>’ Report on Fetal Awareness arose following 
discussion during the House of Commons Science and Technology C'ommiitee Report on 
Scientific Developments relating to the Abortion Act I9<>7. In accepting the findings and 
conclusions of the House of Commons report, the Minister of State for Public Health 
recommended that ‘the College review their 1997 report into fetal pain’. Accordingly, this 
Working Parts' was established with the remit and memlKrship descriK’d. The intention was 
to review the relevant science and clinical practice relevant to the issue of fetal awareness and, 
in particular, evidence published since 1997. In so doing, the report was completely rewritten, 
not only to take account of recent literature but also the evidence presented to the House of 
Omimons C^ommittee. 

In reviewing the neuroanatomical and physiological evidence in the fetus, it was apparent that 
connections from the periphery to the cortex are not intact Ix’fore 24 weeks of gestation and, 
as most neuroscientists Ivlieve that the cortex is necessary for pain perception, it can lx 
concluded that the fetus cannot experience pain in any sense prior to this gestation. After 24 
weeks there is continuing development and elalxiration of intracortical networks such that 
noxious stimuli in ncwlxirn preterm infants produce cortical responses. Such connections to 
the cortex are necessary for pain experience but not sufficient, as experience of external stimuli 
requires consciousness. Furthermore, there is increasing evidence that the fetus never 
experiences a state of true wakefulness in i/tero and is kept, by the presence of its chemical 
environment, in a continuous sleep-like unconsciousness or sedation. This state can suppress 
higher cortical activation in the presence of intrusive external stimuli. This observation 
highlights the important differences between fetal and neonatal life and the difficulties of 
exrrapolanng from observanons made in newborn preterm infants to the fetus. 

The implications of these scientific ol>servaiions for clinical practice are such that the need for 
analgesia prior to intrauterine intervention, for diagnostic or therapeutic reasons, Ixcomes 
much less compelling. Indeed, in the light of currctu evidence, the Working Party concluded 
that the use of analgesia providcxl no clear beneht to the fetus. Furthermore, Ixcause of possible 
risks and difficultic's in administration, fetal analgesia should not be cmploycti where the only 
consideration is concern about fetal awarenc'ss or pain. Similarly, there appeared to be no clear 
benefit in considering the ntxd for fetal analgesia prior to termination of pregnancy, even after 
24 wc*cks, in case's of fetal abnormality'. However, this did not obviate the ntvd to consider 
feticide in the’se circumstance's and, in this respc'Ci, further re'commendations of relevance arc 
include'd in the paralle'l report on TirrminJtion of Pregnancy for Petal Almormality. 
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Background 


Remit 

The Working Party was established in May 20()H with the following remit: 

1. To review the RCXXi Working Party Report Fetal AwarcfiesSy published in OctoIxT 
1997. 

2. To review all evidence submitted to the Science and Technology (Committee relating to 
the Abortion Act 1967. 

To review all other evidence of relevance to fetal awarenevs and pain. 

4, To publish a report based on the Working Party’s findings. 

The Working Party met on four occasions Ixrtween July 2(X)8 and July 2009 and reported to 
C'ouncil in Noveinl>cr. 

Membership 

The MemlxTship of the Working Party was: 

Professor Allan Templeton FR(X)(i ((ihair) 

Professor Richard Anderson FRCX)(f, Reproductive Medicine Specialist, 

Universir>' of F^dinburjdi 

Ms Toni IWlfield, Memlx.T of the RCXXI Consumers’ Forum 

l>r Stuart Derbyshire, Senior l.ecturer, School of Psychology, University of Birmingham 

.Mrs Kay FJlis, IXrpartment of Health Observer 

Ms jane Fisher, Director, Antenatal Results and (Choices (ARC) 

Professor .Maria Fir/gerald, Professor of Developmental Neurobiology, UCL London 
Dr Tahir .Mahmood, RC](Xi Vice Prt'sident (Standards) 

Professor Neil .Marlow, Neonatologist, UCX. London 

Professor Vivienne Naihanson, Director of Professional Activities, 

British .Medical AsscK'iation 

Professor Donald Peebles FRCXXi, Obstetrician, UCL, London 
Ms Stephanie .Michaelides, Royal C.ollege of Midwivc*s 

Supported by Mrs Charnjit Dhillon, RCXXi Director of Standards, and .Miss .Maria Finnerty, 
Secretary to the Working Party 
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This report was peer reviewed by the following individuals, to whom the Working (iroup 
wishes to express gratitude: 

Professor David Archard, Professor of Philosophy and Public Policy, Lancaster University 

Mrs (iillian Baker, (]hair C'onsumers' Korum, Royal Clollege of Obstetricians and 
<iynaecologists, London 

Profc’ssor Linda S Franck, Professor and ('hair of C'hildren’s Nursing Research, UCL 
institute of ('hild Health, London 

Professor Ruth E (ininau. Department of Pediatrics, University of British C'olumbia, 
Vancouver, (lanada 

Dr Kate (iuthrie, (Consultant (iynaecologist, Hull and Hast Yorkshire 

Professor James Trusseil, Director, Office of Population Research, Princeton Universit)', 
Princeton, New jersey, USA 

Dr Suellen Walker, (Consultant in Paediatric Anaesthesia and Pain Medicine, London 
Professor John Wyatt, Professor of Ethics and Perinatology, U(CL, London 
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1. Introduction 


Following concvrns generated by the debate on fetal awareness and, pardeularly, the contro- 
versy around whether the fetus could feel pain, the RC]()(i published, in Octolxrr 1997, a 
working party report.' A guiding principle in that report was concern that the fetus should be 
protected h'om any potentially harmful or painful procedure but, at the same time, the as* 
sessment of the capacity to be harmed should Ix' based on established scientific evidence. A 
major and important conclusion of the report was that the human fetus did not have the nec* 
essary structural integration of the nervous system to experience awareness or pain Ixrfore 26 
weeks of gestation. In addition, the report recommended that those carrying out diagnostic or 
therapeutic procedures on the fetus in iitero at or after 24 weeks should consider the iitvd for 
fetal analgesia. 

This guidance was welcomed by the clinical and scientific communities, although, in recent 
years, the report has from time to time cork* under criticism m some quarters for Ix'ing out of 
date and perhaps not having assessed all the known scientific evidence. This criticism has Ixvn 
most evident in discussing the age of viability (at present taken as 24 weeks of gestation in the 
UK) and the upper gestational limit in the context of induced aUirtion. The House of Com- 
mons Science and Technology (Committee, in its report on Scientific Dei'elofnnents Relating to 
the Abortion Act 1967 (published in Octolx'r 2()07),^ made a number of important conclusions 
and recommendations, including Mime of direct relevance to this issue: ‘We conclude that, 
while the evidence suggests that hx'tuses have physiological reactions to noxious stimuli, it 
dixs not indicate that pain is consciously felt, especially not Ix'low the current upper gestational 
limit of alxirtion. We further conclude that these factors may be relevant to clinical practice 
but do not appear to lx* relevant to the question of abortion’.^ 

A minority report, however, recorded in the minutes of the C^ommittee on 29 October 2(K)7 
said, ‘We are deeply concerned that the RCXKi failed to give full information to the House of 
C^iminons Select Committee.. .since 1997 the RCO(i has consistently denied that hxtuses can 
feel pain earlier than 26 weeks, without acknowledging that amongst experts in this field there 
IS no consensus. Professor Anand is a world authority in the management of neonatal pain 
and has put forward a cogent argument suggesting that the RCXXi position is based on a num- 
IxT of false or uncertain presuppositions’.' 

In the (lovemment response to the House of Commons report (released NovemlxT 2007) the 
Minister of State for Health welcomed the report and its conclusions and recommendations but 
importantly also indicated that ‘we note the Committee’s findings and are in agreement that 
the consensus of scientific evidence with rc^rd to fetal pain at gestations Ix'low 26 weeks and 
we will be commissioning the College to review their 1997 working party report into fetal 
pain which will re-examine the latest evidence, much of which has been considered by the 
C!ommitTee, and any new research currently underway’.^ 

Accordingly, a Working Party was formed to review the 1997 report. At its first meeting it de- 
cided to review not only the evidence in the original report but also, more importantly, any 
relevant evidence published since, including particularly the literature referred to in the mi- 
nority report. As with the original report, it was decided not to reconsider the ethical situation 
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surrounding viabiiir>' and abortion, not least because many of the relevant issues had been ad- 
dressed in the Nuffield Clouncil publication Critical Care Decisions in foetal and Neonatal 
Medicine: Ethical Issues (2006)/ Their terms of reference centred on the ethical, social, eco- 
nomic and legal issues arising from nxvni developments in fetal and neonatal medicine relating 
to prolonging life, as well as issues raised by advances in research and practice. This discus- 
sion ver>' much revolved around 24 weeks as the age at which survival without impairment 
liecomes more likely and, with the acceptance that survival without serious impairment or dis- 
ability is highly unusual at 22 weeks of gestation, this led to the conclusion that there was no 
obligation to attempt resuscitation at gestational age of 23 weeks or lower. Importantly, the 
report recommended that a group of specialists and interested parties should develop a defi- 
nition of 'born alive*, with consideration to incorporating such a definition in statute. The 
RC!()Ci has now considered this issue and intends to pursue further discussion with the l>e' 
partment of Health in relation to the clinical and legal consequences. 

Furthermore, the Working Party agreed that, in reviewing past and current evidence, the re- 
port would need to be completely rewritten and that, while it should retain its relevance for 
practitioners and those with a professional interest in the area, it should also contain advice 
of relevance to women and parents. At the same time, the Working Parry was aware of a par- 
allel piece of work, also arising from the (Government response to the House of (Commons 
Science and Technology Report on termination of pregnancy for fetal abnormalit)'.* .Much of 
that Working Party’s report and, in particular, the conclusions and recommendations are of rel- 
evance to the issue of fetal awareness and, in this respect, the reports complement each other. 

Particular acknowledgement is paid to those who took the lead in drafting the various chap- 
ters but responded constructively to discussion and modification, such that the report is one 
m which all of the participants contributed significantly. It is hoped that most will find the re- 
port helpful and that it goes some way to answering some of the criticisms of recent rimes, as 
well as offering sound advice to practitioners and consumers. 
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2. Neurobiological developments 
relevant to pain 


This section examines current knowledge of central nervous system function during fetal and 
neonatal periods of human development. The aim is to provide a description of key events 
and changes to inform whether the fetus can reasonably be said to experience pain. To do this, 
we reviewed all new evidence related to the neurobiology of fetal pain that has been published 
in peer-reviewed journals listed on PubMed. 

We Ix'gin by considering the scientific evidence for the presence of specific anatomical and 
physiological connections in the brain that are responsible for signalling noxious events to the 
central nervous system. Noxious stimuli are those that damage the tissues of the Imdy or 
threaten to do so, such as surgical incision or physical trauma of the skin. In this context, we 
define pain as The unpleasant sensory or emotional response to such tissue damage' and trace 
the development of those responses through fetal development. We follow the path of the sig- 
nals produced by tissue damage at sensory detectors in the skin and other organs, throu^ to 
sensory circuits in the spinal cord, brainstem and thalamus and fmally to the cerebral cortex, 
the site of higher level sensor>' prtKcssing. At each stage, we consider the scientific evidence for 
functional development and how this evidence may be interpreted. This section includes de- 
tails derived from over 50 papers identified as relevant. .Most were published since the last 
Working Parry report’ but this current report also considers the older material included in the 
previous report. 

In addition to understanding the anatomical and physiological connections, it is also impor- 
tant to consider the psychological aspects of pain. Broadly accepted definitions of pain refer to 
pain as a sulijective experience invoking cognition, sensation and affective prexesses.' These psy- 
chological concepts are inevitably harder to address in a fetus bur should not be ignored. A 
discussion of the importance of psychological processes in pain can be found in Box 1 . 


Development of neural pathways related to pain 

The neural regions and pathways that arc responsible for pain experience remain under debate 
but it is generally accepted that pain from physical trauma requires an intact pathway from the 
periphery, through the spinal cord, into the thalamus and on to regions of the cerebral cortex 
including the primary sensory cortex (SI ), the insular cortex and the anterior cingulated cor- 
tex.^-* Fetal pain is not possible IxTore these necessary neural pathways and structures (figure 
1) have developed. 


The generation of nerve signals from damaged tissue 

For the fetus to respond to surgical damage, receptors in the affected tissue, such as skin and 
muscle, must signal the noxious stimulus or damage to the central nervous system. Ntx'icep- 
tors are sensory nerve terminals found in the skin and internal organs that convert tissue 
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damage into electrical signals. The pattern and strength of these nociceptor signals is the first 
detennining step in generating pain. If nociceptor activity is prevented, such as following local 
anaesthesia, then pain is blocked. iXvp tissue damage, for example, chat cuts through nerve 
bundles causes a brief burst of electrical activity in some of the cut nerve endings known as an 
injury discharge.* The injurexJ tissue, however, is now isolatc'd from the central nervous system 
and, within a few minutes, the isolatctl tissue bcvomc*s ‘numb’ and pain free. Similarly, rare ge- 
netic defects that prevent all ntKicvpcive sijmais result m a complete inabilit>' to sense pain.* 



Activation of higher 
cortical centres 



Activation of 
reflex re^>onses 


Rgiae 1. Pathways hom the penphery through the spinal co(d and into the dtaiainus and to the cortex. Nocxepioc accivtty evoked by 
Dssue damage reaches the spmal cord and can activate reflex responses throu^ spinal cord conf>ections. Pathways protecting ^ the 
thalamus and cortex may also be aawated. Higher4evel pan processing is thought to occur through a medal system (red hnes) which 
has both aKending and descending components and a lateral system (blue brtes) from the ventropostenor lateral (VPl) and 
venttomedal posterior (VMpo) nuclei. MDvc ■ mediodorsal ventral caudal nudei: FAG • periaquaducial gray: S2 ■ secondary 
somatosensory cort»c SI » pnmary somatosensory cortex: A24 s area 24, antenor cingulate cortex (adapted from Cemeto and 
Laird,'' Deiby^ire'^ artd Fitzgerald & Walker * ") 


Anatomical studies of human fetal skin shows the presence of nerve terminals and fibres deep 
in the skin from 6 weeks of gestational age. These terminals are not nociceptors and are spe- 
cialised for the processing of non-damaging sensations such as touch, vibration and 
teniperanirc, rather than pain. From 10 weeks, nerve terminals become more numerous and 
extend towards the outer surface of the skin.’** The terminals closer to the surface are likely 
to lx.* immature nociceptors, necessary for pain experience following tissue damage, bur they 
are not uiiequivcKally present until 17 weeks.* In other mammais, newly formed fetal noci- 
ceptors arc able to signal tissue damage but the intensity of their signals is weaker than in 
adults.^ The internal organs develop nerve terminals later than the skin, licginning to appear 
from 1 3 weeks and then increasing and spreading with age, so that the pancreas, for example, 
is innervated by 20 weeks.’® 
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Interpreting these data 

Specialised nerve terminals, nociceptors, are likely to detect surgical tissue damage from early 
in fetal life (around 10 weeks for the skin and I!) weeks for the internal organs). These noci- 
ceptors gradually mature over the next 6-8 weeks and the strength of their signals increases 
over feta! life. The presence of nociceptors is necessary for perception of acute surgical pain and 
so pain IS clearly not possible before the ncKicepiors first appear at 10 weeks. The presence of 
nociceptors alone, however, is nor a sufficient condition for pain expericmce. The electrical ac- 
tivity that IS generated at lUKiceptor terminals by tissue damage must also be conducted along 
nerve fibres from the skin and into the spinal cord and brain. It is only when the brain receives 
information alxiut the damage that the fetus can have any potential of awareness of it. 


The transmission of signals from damaged tissue to the 
lower levels of the central nervous system 

IW’fore any information about a noxious or tissue damaging stimulus can reach the brain, it has 
to Ix' transmitted through the spinal cord (for the lx>dy) or the brainstem (for the head and 
neck). This transmission requires the growth of nerve fibres from the skin to the spinal cord 
or brainstem and then further growth of nerve fibres along the spinal cord or brainstem and 
into the brain. Staining of postmortem tissue reveals that nerve fibres grow into the fetal spinal 
cord from X weeks. These fibres, however, are specialised for the control of movement and 
some aspects of touching or prodding the IxxJy or positioning a limb. 

The growth of nerve fibres connecting ncxiceptive terminals to the spinal cord lags Ix'hind that 
of other sensory inputs in non-human mammals. Similar conneciioas in the human are also likely 
to lag but the specific timings remain unknown. Preliminary studies have failed to demonstrate 
nerve filxes from ncxiceptive terminals in the fetal post-mortem spinal cord before 19 weeks.” 

The growth of sensory nerve fibres into the spinal cord is required for the fetus to display re- 
flex movements in response to external stimuli. Sensory reflex a'sponses are relatively simple, 
central nervous reactions to external events, sonx' of which prtivide simple protection against 
damage. Kxamples of these re'Hexes include blinking in response to an air puff to the eye or the 
withdrawal of a limb in response to prodding the skin. The presence or absence of these reflexes 
at various stages of fetal life can provide information about the first functional sensory con- 
nections. in mammals these reflexes are mediated by the spinal cord and brainstem (Figure 1 ). 

During the first X weeks of pregnancy, the human fetus displays a range of spontaneous move- 
ments, which are not actually reflexes, as they arise from random muscle actions rather than 
as reactions to a sensory stimulus. However, when sensory nerves have reached the skin, me- 
chanical stimulation of the body can produce reflex movements. This confirms that these nerve 
fibre's are carrying information about touch and have connex'tc'd to the spinal cord and acti- 
vated nerve fibre's controlling motor actions. The fetal spinal cord and brainstem develop well 
Ix’fore the cerebral cortex. This means that these reflex movements (Kcur without any possi- 
bilir>‘ of feral awareness. 

The exact timing of the first nociceptive re'flex re'sponse's to more traumatic mex'hanical stim- 
ulation is not known but they are unlikely to occur before the second trimester, somewhat 
later than responses to touch. It is known that the fetus withdraws from a needle from about 
IX weeks and also launches a stress response following needle puncture.*^ This stress response 
includes the release of hormones and neurotransminers dependent on activit)' in areas of the 
midbrain. These findings confirm that signals about tissue damage are transmined from the 
spinal cord and brainstem to the midbrain from at least 18 weeks. 
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Box 1. A discussion of the nature of pain 


The word ‘pain’ is used in different ways. The most frequent use, especially with respect to 
subjects that cannot communicate %'erhally, is in describing the behavioural response to nox- 
ious stimulation. However, if wc accept this use, we are presented with the difficulty of 
distinguishing Ix’twcx’n the responses of simple versus complex organisms. Hriiit fly larvae, 
for example, have Ix-vn dc*monstrated to bend and roll away when approached with a naked 
flame but most people would agree that larvae do not feel pain in the way that we do. 

Ruling out the responses of larvae and similarly simple organisms as indicating pain is 
possible if we suggest that responses must include more than mere reflex responses to lx: 
labelled as a pain response. When someone a*aches out and accidentally touches sonx-thing 
very hot, there is an immediate tendency to drop the object. That reaction is entirely reg- 
ulated by a simple loop of sensory neurons speaking to motor neurons in the spinal cord. 
Typically, the person will drop the object ix'fore there is any conscious appreciation of 
pain. The action of dropping the object indicates the presence of something noxious but 
dixs not necessarily indicate the presence of pain. 

.Most pain researchers adopt a definition of pain that emphasises the sensory, cognitive and 
affective response to a noxious event. This understanding of pain is supported by the In- 
ternational Association of Pain (lASP) which defines pain as ‘an unpleasant sensory and 
emotional experience asstKiated with actual or potential tissue damage, or descrilx'd in 
terms of such damage... pain is always subjective. Hach individual learns the application 
of the word through experiences related to injury in early life*.' By this definition, pain does 
not have primacy over subjectivity-, existing Ixfore and in addition to subjectivity, but is 
experienced through subjectivity, it suggests that pain is a part of knowledge and requires 
the existence of a conceptual apparatus that can marshal all its dimensions into a coher- 
ent expenena*. 

Although there is considerable merit in the lA.SP definition of pain, it d<x.*s tend towards a 
view of pain as being a consrinient part of higher cognitive function. There is disquiet in 
denying a rawer, more primitive, form of pain or suffering that the fetus, nc-onaie and many 
animals might experience.''* One possible solution is to recognise that the iK*wix)rn infant 
might be said to feel pain, whereas only the older infant can experience that they are in 
pain and explicitly share their condition with others as an acknowledged fact of Ix'ing.^ 

Currently there is no immediately obvious way of resolving these arguments empirically. 
It is possible, however, to argue that even a raw sense of pain involves more than reflex 
activity and will, therefore, require the higher regions of the cortex to Ik* connected and 
functional. The age when this minimum requirement is fulfilled is explored in the rest of 
this chapter. 
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Interpreting these data 

()l>scrvati(>iis of fetal movement in response to sensory stimulation show us that information 
about tissue stimulation has reached the spinal cord from H weeks. The demonstration of a hor- 
monal stress response at 18 weeks following needle puncture shows us that information about 
tissue damage has reached the midbrain. A connection from the skin to the spinal cord and 
brain is a basic requirement for the fetus to feel or be aware of pain. Again, it is important to 
emphasise that, while such input to the spinal cord and brain is necessary for perception of 
acute surgical pain, it is not sufficient. Activity m the spinal cord, brainstem and subcortical 
midbrain structures are sufricient to generate reflexive behaviours and hormonal responses 
bur are nor sufficient to support pain awareness. Ar 18 weeks of gestational age, local spinal 
cord or brainstem reflexes control movement and, even as movement becomes more coordi- 
nated from 24 weeks, it does not require the involvement of higher brain centres. Extremely 
preterm infants of 24-30 weeks of gestation show the same motor responses to a noxious heel 
lance (rec|uired for clinical blood sampling) even when there is severe damage of the pathways 
connecting the spinal cord and brainstem to higher brain centres.’^ Also, such reactions to 
noxious stimuli, even those involving changes m faaal expression, do not always correlate 
with cortical activity'^ when the nervous system is intact, showing that they cannot lx* assumed 
to reflect higher brain function. 

Hormonal responses to needling show that there are functional brainstem and midbrain me- 
diated reactions to noxious events but they, t<H), do not require higher brain prexessing to take 
place and can occur indc*pcndently of scnsor>‘ awareness. The specific relationship K*twecn 
pain and the release of hormones and neurotransmitters is unclear. In a prospcx'tive crossover 
study on 50 extremely low gestational age infants (less than 28 weeks of gestation), no differ- 
ence in hormonal response was observed after heel lance*' and, in adult mice, it is difficult to 
distinguish changes in levels of naturally occurring opioids due to stressful handling from those 
due to tissue damage.'* 
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The transmission of signals from damaged tissue to 
cortical regions of the brain 

Reflex movements and hormonal stress responses provide information about sensory connec- 
tions at loweT levels of the nervous system and cannot lx‘ assumed to indicate perception or 
awareness. For perception or awareness, the sensory information needs to be transmitted to 
the thalamus, the major sulx’ortical sensory nucleus and then to the cortex, the highest region 
of the brain. 

Anatomical evidence 

At 8 weeks, the fetal brain is profoundly immature and its surface layer, the cerebral cortex, 
IS smooth, with no indication of the folds (sulci and gyri) that are so prominent later. There 
IS also no internal cellular organisation in cither the thalamus, which is the main source of 
sensory input to the cortex, or the cortex itself. '*•*’ The limbic system, an evolutionary older 
part of the brain, consisting of interconnected deep brain structures involved in various fun- 
damental drives and regulatory funaions, is already discernable and has lx*gan to form 
interconnections.^ The external surface of the brain is about 1 mm thick and consists of an 
inner and outer layer with no cortical plate, the structure that will gradually develop into the 
layers of the cortex proper.^' At 1.3 weeks, a furrow or groove appears on each side of the 
brain, which Ixxomes part of the insular cortex around 15 weeks, a key region involved in 
the experience of external stimuli, including pain.^ In spite of this, the fetal brain is still largely 



107 


8 


c/5 

W 

C/5 


O 


u 

<u 

r3 

C 


o 


-o 

c 

C3 


c/5 

C 

.2 

‘o 


<u 

w 

c/5 

-C 

o 


<u 

&J0 


<u 


O 

U 


O 


smooth ai 26 weeks. Massive p'owth of the brain after ^4 weeks rapidly results in the char- 
acteristic folds and surface features of the more mature brain. 

An important stage of cortical development is the formation of the subplate /one, a prominent, 
transient layer of the human feral cerebral wall which develops around 1 .1 weeks and gradu- 
ally disappears after 32-.34 weeks. The subplate is composed of newly arrived neurons and 
their connections together with other brain cells and cellular components and a large amount 
of extracellular material. All this makes the subplate very clearly distinguishable in fetal and 
neonatal brain scans (magnetic resonance images) and in postmortem brains. The subplate is 
thought to lx.' the main synaptic or neuronal connection /one in the human fetal cortex where 
incoming fibres from the thalamus, the main sensory (and pain) relay centre, and other re- 
gions of the cortex gather during the crucial phase of cortical target area selection. Recent 
neurobiological evidence from other mammals shows that subplate is a site of spontaneous 
electrical activity and that this activit)' is required to build a framework for the precise organ- 
isation of cortical connections. The subplate is a focus of interest of paediatric neurology 
iKcause damage to this area may lead to cognitive impairment in later life.^ 

The first proiecnons to the subplate from the thalamus arrive between 12 and IH weeks*'-*^*^' 
and wait for the overlying cortical plate to mature and facilitate the invasion of neurons from 
the subplate.^^ Hlectrical activity arising from synaptic connections has Ivcn recorded in sub- 
plate neurons in isolated slices of mammalian brain but it is not known whether that activity 
can Iv selectively produced by thalamic connections or by noxious stimulation of body tissues 
in intact animals. It is known that this synaptic activity in the subplate performs a manirational 
function. In non-human mammals, synaptic activity in the subplate facilitates connections be- 
tween thalamus and cortex and refines the early, initially crude, connections Ix'tween the 
thalamus and cortex.^ 

By 24 weeks, sul>stantial thalamocortical fibres have accumulated at the superficial edge of the 
subplate, w'hich is the stepping-off point for axons growing towards their final cortical tar- 
gets.^' Between 24 and .32 weeks, there is substantial ingrowth of thalamocortical axons in 
the cortical plate of the frontal, somatosensory, visual and auditory cortex, and formation of 
the first synapses in the deep cortical plate. This is consistent with observations in neonates 
with rare brain malformations, such a lyssencephaly, where the brain resembles that of a fetus 
before 23-24 weeks of gestation, and which shows a lack of connections between the cortex 
and subcortical nuclei and an abnormal limbic system.-^ 

At the same time, the reltK'ation of neurons from the subplate to the cortical plate also begins 
around 24 weeks, thus coinciding with the invasion of thalamic afferents. This relocation is ex- 
tremely rapid from about 34 weeks, leading to the dissolution of the subplate as the 
extracellular matrix and other p-owth-related and guidance molecules disappear.-' The sub- 
plate has been observed to thin in the insula and in areas where cortical folding <KCurs rather 
earlier than the rest of the cortex, from at least 20 weeks.^ It is currently uncertain whether 
this thinning is due to earlier maturation and potentially earlier synaptic activity in these re- 
gions, stnne of which are key areas in the experience of pain in adults,^ or attributable to 
incidental morphological changes. 

The arrival of thalamic fibres and formation of thalamocortical synapses in the newly formed 
cortex from 24 weeks onwards provides the minimum connection required for cortical pro- 
cessing of sensory events in the body. However, completion of the major pathways from the 
periphery to the cortex, at around 24 weeks, does not signal the end of cortical development 
but the lieginning of a further maturational process. As spinothalamic pathways complete their 
connections with the cortex, they increasingly stimulate the development of intracortical path- 
ways, which is the next major phase of neuronal maturation. Kurthermore, the cortex sends 
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coniiections down to the brninstem and spinal cord; the motor centres of the brain have begun 
to form connections with the spinal cord and brainstem by 26-28 weeks.^ This phase involves 
elalK)rati<>n and refinement of neuron processes and connectioiis, including selective elimina' 
tion of some cell populations and corresponds to the cortical maturation described by 
(ioldman-Rakic^‘ in primates and by Chugani^' in humans. McKinstry et illustrated the 
effects of this development using diffusion tensor imaging in neonates born at 26 and weeks. 
The proliferation of cortical neurons and the overgrowth of arbonsation and s>'naptic contacts 
lx.’gins prenatally’' but continues postnatally, together with synaptic elimination, pruning and 
programmed cell death.^’*^^*^’ 

Physiological evidence 

While the study of anatomical connections between brain regions provides important infor* 
mation aliout developing pain pnK'esses, the existence of a connection is not evidence of its 
function, ('onnections viewed under the microscope Ix'tween the thalamus and the cortical 
plate at 24 weeks, for example, may or may not transmit information from nociceptors upon 
tissue damage. Fetal niagnetcK’ncephalography has bevn used to effectively record fetal audi- 
tory and visual evoked responses and spontaneous brain activity of cortical origin from 28 
weeks and fetal brain activation to sound has been demonstrated using functional magnetic res- 
onance imaging (f.MRI) from 33 weeks. It has not been possible to record directly from human 
fetal cortex to establish when cortical neurons first begin to respond to tissue damaging inputs. 
Near infrared spectroscopy with preterm infants in intensive care, however, has demonstrated 
localised somatosensory cortical responses in premature newborn infants (from 24 weeks) fol- 
lowing noxious heel lance^ and veiKpuncture.^^ More recently, EE(i has demonstrated a clear, 
rime-l(Kked, ntK'iceptive-evoked potential in preterm infants following heel lance.'* Thus, there 
is direct evidence of neural activity in primary sensory cortex following tissue damage in very 
premature infants equivalent to 24 weeks of gestational age. 

Behavioural evidence 

Feral Ix'havioural responses have also lxx*n used as indicators of stress or pain.^* Shortly 
after the development of skin sensitivity, around 10 weeks, repeated stimulation results in hy- 
perexcitability and a generalised movement of all limbs. After 26 weeks, this generalised 
movement gradually gives way to more cinirdinated Ix'havioural responses that indicate im- 
proved organisation within the nervous system, infants delivered at 26-31 wcx'ks, for example, 
show coordinated facial expressions in response to heel prick,^ although these are immature 
compared to older infants.**' Four-1) images of the fetus have also been reported to show fe- 
nises ‘scratching’, ‘smiling', ‘crying* and ‘sucking’ at 26 weeks of gestational age. 

Although these later Ix'havioural responses are not spinal cord reflexes, the responses are still 
unlikely to involve higher cortical centres. An ancncephalic fetus withdraws from noxious 
stimulation, demonstrating that this response is mediated at a subcortical level.'" .Similarly, in- 
fants with significant neonatal neurological injur>' due to a parenchymal brain injury respond 
to noxious stimulation with a pattern of Ixhavioural reactions similar to infants without brain 
injury.*' 

Interpreting these data 

The cortex is rcxitiired for both the discriminative and emotional aspec'ts of the prtxessing of 
noxious stimuli and l>oth anatomical and functional studies show that cortical neurons Ix'gin 
to receive input alxiut sensory events in the body and the external environment from 24 weeks. 
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Long axonal cracis now course through the brain to the cortex and evoked responses in the pri- 
mary sensory cortex indicate the presence of a spinothalamic connection and the ability of 
somatosensory cortical neurons to generate specific activity in response to tissue damaging 
stimulation. The primary sensory cortex is an important area in pain processing but it is only 
one of many areas that are active during pain experience.* Other important areas include the 
secondary somatosensors', the anterior cingulate and the insular cortices. Although we may 
speculate chat these regions will also be functionally active from 24 weeks, similar to primary 
sensory cortex, there is no evidence for this at the moment. 

It has Ix'cn suggested chat subcortical regions, including the brainstem, and transient brain 
structures, including the subplate, organise responses to noxious infomiation at each stage of 
development and provide for a pain experience complete within itself at each stage.**"** There 
is, however, no evidence or rationale for subcortical and transient brain regions supporting 
mature function. Although developing brain circuits often display spontaneous neuronal ac- 
tivity this activit)’ is a fundamental developmental process and not evidence of mature function. 

The fact that the cortex can receive and prcKVss sensory inputs from 24 weeks is only the 1k*- 
ginnmg of the story and does not necessarily mean that the fetus is aware of pain or knows that 
it is in pain. It is only after birth, when the development, organisation and reoiganisation of 
the cortex (K'curs in relation to the action and reaction of the neonate and infant to a world 
of meaning and symliols, that the cortex can l>e assumed to have mature features. The conex 
is an important step beyond the spinal cord and brainstem because it facilitates pain experi- 
ence by enabling the higher functions of cognition, emotion and self-awareness that are realised 
m the postnatal environment. Thus, there is good evidence for claiming that the cortex is nec- 
essary for pain experience but not sufficient. 

The interpretation of 4-1) ultrasound images as evident'e for emotional or sentient experience 
in the fetus is similarly problematic. While 4-1) ultrasound provides iKtter-quality images that 
can lx* useful to diagnose problems in fetal growth or structure, they provide no new evidence 
relevant to fetal sentience. As noted above, behavioural reactions can be mediated at a very low 
level in the brain and are not, therefore, evidence for experienced emotion or sentience, it is 
also important to recognise that ‘lalx'lling' a set of movements with a functional or emotional 
purpose can import too much certainty. Yawning, for example, is most likely a protective lung 
reflex that maintains proper lung inflation and prevents the developing alveoli (a kind of 
sponge-like material) from collapsing. While this protective reflex is unnecessary in the womb 
where oxygen is delivered by the umbilicus, it will lie necessary soon afuT birth and therefore 
the neural connections that nx'diate it need to lx* fully funaional well in advance of birth. 


Sleep and wakefulness in the womb 

It has lxx*n proposed that arguments around fetal pain can be resolved by the fact that the 
fetus never enters a state of wakefulness in utero.*^ This evidence is derived largely from ob- 
servations of fetal lambs. Rigatio et j/.,** for example, directly observed an unanaesthetised 
sheep fetus, in uteroy through a Plexiglas window, for 5(H)() hours without oliserving signs of 
wakefulness such as eyes opening or c<K>rdinated movefiK*nt of the head. Several factors explain 
this lack of wakefulness, including the environment of the womb, which is warm, buoyant 
and cushioned, and the presence of a chemical environment (most notably adenosine) that pre- 
serves a continuous sicep-like unconsciousness or sedation and suppresses higher cortical 
activation in the presence of intrusive external stimulation. Mellor et j/.*-* also propose that the 
fetus is unconscious based on the presence of slecp-like HKCi patterns olvserved in the lamb 
fetus, which enter a more quiescent state together with lack of movement, during hypoxic 
stress,*^*^ although it should be emphasised that this is quite different from the kind of nox- 
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ions stress generated by surgery discussed here. Mellor et al.*^ report that the general pattern 
of HH<i during gestation is equivalent to a sleep-like state analogous to non-rapid eye move- 
niciu and rapid eye movement sleep. 


Interpreting these data 

Although these data are derived from sheep, this species has been a useful investigative model 
of human pregnancy and the extrapolation of these data to the human fetus is plausible. IWing 
asleep or awake is not as easy to distinguish in the fetus and newborn as it is in adults^'* bur 
the broad categories can still be classified on the basis of KHCi recordings. On this basis, sleep 
state differentiation appears in humans as early as 25 weeks in preterm infants and is complete 
at 30 weeks. EEG recordings in late fe'tal baboons support the'se observations and define only 
two physiological state's from EEC! analysis, quiet sle'e'p and active sleep.^ 

While the lack of fetal movement during anoxic stre*ss in sheep may not be the same as the re- 
sponse to acute surgical tissue damage in humans, this work doe’s highlight the important 
differences Ix'tween fetal and ne*onaral life and the potential pitfalls of extrapolating from ob- 
servations of newborn preterm infants to observations of the fetus. Sedation of the fetus and 
suppre'ssion of cortical arousal in time's of stre’ss imply that the cortex in ntero re'sponds dif- 
ferently from the iie'onatal cortex and that it is only afteT birth, with the separation of the baby 
from the uterus and the umbilical cord, that wakefulness truly Ixgins. This conclusion is not 
inconsistent with reports of fetal conditioning and habituation to repe'ate'd exposure of sounds 
and smells in late pregnancy which arc often referred to as fetal learning. .Such responses do 
not require a cortex m a staa’ of wakefulness and can be induced in simple circuits in lower 
organisms.*' 
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Summary 

C^onnections from the periphery to the cortex are not intact Ix'fore 24 weeks of gestation. Most 
pain neuroscientists Ix'lieve that the cortex is necessary for pain perception; cortical activation 
correlates strongly with pain experience and an absence of cortical activity generally indicates 
an absence of pain experience.*^*^ The lack of cortical connections before 24 weeks, therefore, 
implies that pain is not possible until after 24 weeks. Even after 24 weeks, there is continuing 
development and elaboration of intracortical networks, h'urthermore, there is good evidence 
that the fetus is sedated by the physical environment of the womb and usually dtx's not awaken 
Ix’fore birth. 
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3. Current clinical practice 


Introduction 

In the previous section we discussed the neurobiological basis and neuropsychologicai argu- 
ments around the possibility of fetal awareness of pain. Here, we focus upon the clinical 
perspective of fetal sensitivity to external stimuli in utero and the complex nanire of the fetal 
stress response. Concerns have been raised that fetal medical procedures during pregnancy 
may lead not only to an immediate fetal stress response but also have long-term consequences. 
This section reviews all recent clinical developments to assess the validity of these concXTns 
when balanced against the uncertain nature of the evidence for long-term harm, which has 
been based on postnatal rather than fetal studies, and the ubiquity of the fetal stress response, 
particularly during the normal process of vaginal birth. 


Normal responses to vaginal delivery 

Vaginal delivery may lx* considered a stress-inducing event to which most fetuses are subject. 
Fetuses lx>rn vaginally have higher levels of catecholamines, cortisol and endorphins than those 
lx>rn by elective caesarean section. It is unclear whether this stress response is related to the 
painful stimulus of head compression or to other factors, such as mild hypoxaemia or mater- 
nal stress. In normal lalxiur, this evidence of fetal stress would lx* considered a normal fetal 
physiological response and the strt‘ss is thought to have Ix'nefits for fetal survival. The lalxmr- 
related surge in steroids and catecholamines is an important factor in activating sodium 
channels and promoting the clearance of lung fluid, liabies bom by caesarean section Ix'fore 
the onset of lalxiur have an increased incidence of respiratory complications, such as transient 
lachypntx'a of the newborn.^ In addition, recent data show that elements of the stress response, 
perhaps noradrenaline or endorphins, have a short-term analgesic effect, so that babies born 
vaginally have an attenuated physiological and Ix'havioural response to a painful stimulus 
compared with those born by elective caesarean section.^ hlvidence of endogenous feral anal- 
gesia during vaginal birth, as well as the role of catecholamine's in promoting lung fluid 
reabsorption and the re'spiratory de^pressant actions of fetal opiate exposure, all sugge'st that 
the current approach to intrapartum analgesia, evntre*d around maternal, rather than fetal, re- 
quirements for pain relief, is the correct one. The evidence that stre*ss re*sponses during normal 
vaginal delivery have benefits cannot, however, lx* readily extrapolated to strevs responses dur- 
ing pregnancy. 


Fetal stress response 

The fetal response to noxious stimuli, descrilxxl in detail in section 2, comprises two elemaits, 
lx)ih of which need to be present for the fetus to feel pain. The first of these involves nocicep- 
tion and a physiological stress response to it, while the scvtmd requires cortical prtx'essing of 
the n<x*iceptivc stimulus to prtxjucc a negative emotional perception. The evidence clearly sug- 



114 


gcsts th.it the autonomic and cndtK'rinc pathways arc in place for the fetus to mount a stress 
response as early as IX weeks of gestation, with increases in cerebral blood flow, cate* 
cholamines and cortisol ol>scrved following invasive prtKcdures/-* These responses can Ixr 
attenuated by administration of fetal analgesia at the start of the procedure.^ It is worth not- 
ing that the fetal stress response can l>e elicited by a nuinlKT of non-painful stimuli; the most 
extensively descrilx'd is the response to acute hypoxia, where many of the components, such 
as increased cerebral blood flow, arc part of a coordinated fetal response to minimise damage 
to organs such as the brain and heart. Increased cerebral blood flow, catecholamines and cor- 
tisol cannot therefore be interpreted as evidence that the fetus is feeling pain. 

Data gathered from premature babies on intensive care units suggest that exposure to repeated, 
strong stimuli can alter cardiovascular responses to a painful stimulus later in infancy and that 
fetuses born with higher cortisol levels in cord bltxid, owing to vaginal delivery, have an altered 
stress response to vaccination. These data suggest that fetal exposure to ‘stress’ in ntero can 
modulate the later function of the hypothalamic-pituitary axis. From this, it has been sug- 
gested that reducing the magnitude of the initial stress rcsptmse, for example by using fetal 
analgesia, will have a beneficial effect. However, the degree to which these effects can l>e ob- 
served following fetal exposure to a painful stimulus remains uncertain, as the majority of 
studies to date are postnatal and refer to intense, repetitive stimuli that arc not normally ex- 
perienced in utero. The uncertain Ivncfit of attenuating the fetal stress response to a noxious 
stimulus in utero by administering analgesia needs to lx: balanced against the practical diffi- 
culties to the administration of effective fetal analgesia, as well as the possibility of adverse* 
effevts. 
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Gestational age and fetal pain perception 

In contrast to the emdcxTrinc and haemodynamic re'sponse’s to a noxious stimulus, which arc eas- 
ily ciuantified, it has not Ixxrn possible to directly measure the cortical response to such a 
stimulus. Asse'ssme'tits alxnit the ge'station at which a fe*tus could fe’cl pain are therefore made 
on the basis of the existence of the necessary neural pathways for pain perception, particularly 
the nature of thalamocortical connections (see section 2), as well as indirect evidence for func- 
tionality based on evoked responses and evidence for a sleep-wake cycle of KE(i activity. 
Interpretation of existing data indicates that cortical priK'Cssing of pain perception, and there- 
fore the ability of the fetus to feel pain, cannot txrcur before 24 weeks of gestation and that the 
nature of cortical activity becomes more complex as gestation advances from this point. It is 
reasonable to infer from this that the fetus diKs not require analgesia for inter>'entions occur- 
ring iK'fore 24 weeks of gestation. Furthermore, and importantly, the evidence that analgesia 
confers any lx:nefit on the fenis at any gestation is lacking. 


Fetal exposure to noxious stimuli in utero 

The fetus may be exposed to a variety of noxious stimuli in utero. The majority of fetuses will 
experience head comprc'ssion owing to uterine contractions during labour, while a small num- 
lx:r will have a needle placed in a blood vessel or organ. In addition, there is the vexed question 
as to whether the priKess of abortion represents a noxious stimulus to the ferns. In general, a 
noxious stimulus is considered to include fonns of tissue damage related to physical interven- 
tions, such as head compression or needling, rather than fetal hypoxia or hypogiycaemia. A 
numlKr of invasive procedures can Ik performed, as follows. 
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Most diagnostic procedures, including amniocentesis, chorion villus sampling and fetal blood 
sampling from the umbilical cord do not involve fetal contact. However, on occasion it is nec- 
essary to take a sample from the fetus itself, normally using a small gauge needle; for example, 
when fetal blood sampling from the umbilical vein in the fetal liver, when withdrawing fluid 
from a cyst or c*ystic organ or when carrying out a biopsy of fetal skin, liver, muscle, tumour 
or other tissue. 

Again, the majority of therapeutic proe'edures, including fetal -ell or platelet transfusion via the 
umbilical cord and endoscopic laser ablation of twin-twin anastomoses on the placental sur- 
face, do not involve fetal contact. Some procedures, however, arc performed directly on the 
fetus, including transfusion of donor red cells into the fetal intrahepatic umbilical vein or the 
pentoneal cavity. Also, drainage of abnormal fluid collections (for example, a dilated bladder 
or hydrothorax) can be achieved by a single aspiration using a needle or the percutaneous in- 
sertion of an indwelling shunt to the amniotic cavity. Similarly, endoscopic placement of a 
ballcKin that is inflated in the fetal trachea can be used to improve outcome in cases of con- 
genital diaphragmatic hernia. 

As mentioned previously, there is evidence that fetal needling results in a stress response and 
that this can Iv attenuated by administration of analgesia given dircxily to the fetus. In prac- 
tice, maternal infusion of opiates has been used to sedate the fetus, to achieve immobilisation, 
rather than analgesia, just as muscle relaxants have been given directly to the fetus. 

Open uterine surgery on the fetus is extremely unusual but has Iven descnlK*d where surgical 
access to the fetus has been obtained during the second and third trimesters by performing a 
maternal hysterotomy. Fetal conditions treated via this approach include congenital di- 
aphragmatic hernia and spina bifida. Use of these techniques is currently confined to a small 
number of specialist centres in the USA. 

An ex utero intrapartum treatment can be performed if it is predicted that the fetal airway 
will lx* compromised at birth, normally as a result of a cervical tumour or laryngeal atresia. 
The fetus is partially delivered at the time of caesarean section and access obtained to the air- 
way while the placental circulation maintains adequate oxygenation. As these prcx'edures are 
perforiiK'd under maternal general anaL*sthesia, the fetus is also anaesthetised as a result of 
transplacental passage of the high concentrations of volatile agents given to the mother.” 


Administration of fetal analgesia 

Lack of access to the fetus in utero limits ability to provide fetal analgesia. Two routes are 
available, either injection directly into the fetus or cord, or transplacental, following 
administration to the woman: 

# direct feta! injection 

# transplacental analgesia. 

Direct fetal injeaion 

Although it is possible to give an intramuscular or intrawnous injection into the fetus under 
ultrasound guidance, there are a numlxT of practical challenges to doing so: 

# Fetal analgesia is not considercxl a sufficient indication to expose a pregnancy to the 
increased risk of miscarriage associated with insertion of a possible additional needle 
into the amniotic cavity. This means that the injection would have to be given as part of 
another diagnostic or therapeutic procedure involving the insertion of a needle. 
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# (living an intramuscular iniccrion before a diagnostic or therapeutic prcKcdiire will make 
the fenis move, with the potential of making the subsequent priKedurc more 
complicated. 

# The maioric)’ of procedures involving percniraneous fetal needling arc rapid, involving 
placing the needle appropriately, taking fluid or blood and then withdrawing the needle. 
There is normally insufficient time for the analgesic to work. It is important to minimise 
the time of intervention both for safety and to minimise exposure to the procedural 
stimulus. 

# The ncx'die and the triKhar used for shunt placement is large (1.^ gauge) and not 
designed for intravascular access. 

These considerations mean that the only procedure currently performed for which analgesia 
might Ix’ practical and appropriate is transfusion into the intrahepatic umbilical vein. This re- 
quires vascular access and the procedure can last for sufficient time (approximately .^-.30 
minutes) to allow analgesia time to have an effect. 
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Transplacental analgesia 

(liven to the woman, intravenously or via epidural, opiates such as morphine and fentanyl 
and Ix’n/.odia/epines have all Ix'cn shown to cross the placenta and have l>een assexiated with 
changes in fetal heart rate and neonatal respiratory depression.^ Similarly, inhaled volatile 
anaesthetic gases such as isoflurane can cross the placenta. Indeed, when a woman is under gen- 
eral anaesthesia it is believed that the fetus is also anaesthetised. The fetus is more sensitive to 
the effects of anaesthetic agents and so fetal anaesthesia will normally ix* achieved.* In preg- 
nant ewes, the dose of inhalational anaesthesia nea’ssary to achieve maternal anaesthesia is 
sufficient for fecal anaesthesia.* However, in current obstetric practice maternal analgesia and 
anaesthesia is titrated against maternal requirements and physiological status rather than the 
status of the fetus. Lower concentrations in fetal compared with maternal bUxid mean that to 
achieve high fetal levels of an analgesic, such as morphine, the mother would lx exposed to 
the risks of opiate overdose, including respiratory depression. These certainties outweigh un- 
certainty alx>ut the h:ial need for analgesia. 


Termination of pregnancy 

A comprehensive evidence-based review of current UK practice is provided by the R(X)(> 
guideline. The CaItc of Women Requesting Induced Abortion.^'* A brief summary is provided 
here. 

Surgical termination may lx* performed Ix'tween 7 and 24 weeks of pa*gnancy, although pro- 
cedures after 12 weeks should only lx* performed by a very experienced surgeon. In the UK, 
most centres perform surgical termination under general anaesthesia although at earlier ges- 
tations Itxal anaesthesia with nr without sedation is increasingly used. The prtKedurc is often 
preceded by medical preparation of the cervix with prostaglandin administered around .3-6 
hours earlier. This allows easier dilatation of the cervix in both parous and primigravid wonxm 
and reduces blood loss, although in some cases the administration of prostaglandin 6 hours be- 
fore evacuation will induce significant uterine activity, with assixiated pain and bleeding 
requiring the surgical procedure to be expedited. The pregnancy is removed by suction through 
a cannula and fetal death is very rapid. After 14 weeks, termination can be performed by di- 
latation and evacuation. For surgical termination in the UK, general anaesthesia is usually 
administered for dilatation and this will result in transfer of anaesthetic agents to the fetus. Al- 
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though feta) transfer occurs more slowly than marernal transfer, the amount of anaesthetic re- 
quired IS lower for the fetus and so fetal anaesthesia wilt normally Ix' achieved.” However, as 
current evidence indicates the inability of the fetus to experience pain, certainly lx*fore the end 
of the second trimester, it should nut lx* necessary to consider the need for feral analgesia. 

Hysterotomy (incision of the uterus) is rarely carried out, except where vaginal delivery is con- 
traindicated Kvause of placenta praevia or pelvic tumour or Ixxause of a fetal abnormality 
such as conjoined twins. This procedure is carried out under general anaesthesia with admin- 
istration of substantially greater doses of anaesthetic and analgesic agents than is required for 
transcervical surgical termination of pregnancy, with consequently greater doses reaching the 
fetus. 

.Medical termination is induced by the administration of a prostaglandin, usually preceded by 
the administration of the antiprf^esterone mifepristone. The regimen and dose vary accord- 
ing to ^'Station. At up to 9 weeks of amenorrhoea, the currently recommended regimen is oral 
mifepristone followed 24-48 hours later by misoprostol administea'd vaginally. Misoprostol 
can also lx* administered orally, sublingually or bucally, although the oral route is less effec- 
tive and these routes are associated with more adverse effects. Hetween 9 and 12 weeks of 
gestation, a second dose of prostaglandin may lx* administered and ixcasionaily further doses 
may lx* required. In the second trimester, a similar regimen of mifcpnstone followed by miso- 
prostol, repeated as required, is used. The ferns is not directly manipulated during a medical 
termination of pregnancy. It will, however, lx* subjeaed to the compressive forces of uterine 
contractions. The likelihood of fetal death occurring during contractions or delivery, as a re- 
sult of contraction related hypoxaemia, is higher at low gestations. Although women often 
receive analgesia and/or sedation during the pnx'cdua*, this is for maternal benefit rather than 
fetal analgesia. 

Feticide 

When termination of pregnancy is performed after 22 weeks of gestation, it is recommended 
practice that feticide is performed before delivery, unless the fetal abnormality is lethal and 
will cause the death of the fetus during or imiix’diately after delivery." Although the rationale 
is to ensure fetal death at delivery, some parents may find it reassunng that the fetus will not 
experience any noxious stimuli during lalxiur. Feticide can lx* used prior to medical termina- 
tion of pregnancy for fetal abnormality after 22 weeks of gestation or for selective reduction 
of multiple pregnancies, either where one fetus has an abnormality or where the number of fe- 
tuses increa.ses the risk of maternal morbidity or pregnancy complications to unacceptable 
levels. 

The most common method of feticide is to place a small-gauge needle into the fetal heart under 
ultrasound guidance and inject 1-5 ml of strong potassium chloride (15%). This causes rapid 
asystole. Consideration can be also given to stopping fetal movements by the instillation of 
anaesthetic and/or mascle relaxant agents immediately before potassium chloride administra- 
tion. The injection of digoxin into the amniodc fluid or into the fetus has also been used to 
bring alxiut asystole. 

Alternatively, if there is a possibility of vascular connection Ix-tween twins (moiKX'horionic 
and acardiac twins) and where it is necevsary to achieve vascular isolation of the dead twin, 
feticide can be performed by txcluding the umbilical circulation using diathermy applied by 
cither bipolar diathermy forceps or unipolar diathermy at the fetal cord insertion. Multifetal 
reduction is usually performed in the late first or early second trimester, before 1 4 weeks of ges- 
tation, by injection of potassium chloride into the chest cavity or heart. 
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Summary 

The implications for clinical practia* of the neurobiological evidence presented in section 2 
have iKen considered. Interpretation of existing data suggests that cortical processing and 
therefore fetal perception of pain cannot occur IxTore 24 wcx’ks of gestation. It is reasonable 
to infer from this that the fetus does not require analgesia for interventions occurring before 
24 weeks of gestation. Diagnostic or therapeutic procedures that involve the fetus directly are 
very uncommon but do occur and can be associated with a stress response. However, this does 
not indicate that the fetus is aware or can feel pain. The case for administering analgesia be- 
fore an invasive procedure (in addition to maternal general anaesthesia) after 24 weeks when 
the neuroanatomical connections are in place, needs to Ix' considered together with the prac- 
ncalitic's and risks of administration of fetal analgesia m continuing pregnancies and the 
uncertainties over long-term effects. Evidence that analgesia confers any Ix'ncfit on the fetus 
at any gestation is lacking but should be a hx'us of future research that will need to include 
medium and longer-term as well as immediate outcomes. However, the need for maternal se- 
dation Ix'foa* fetal interventions such as transfusion or feticide is still recognised, as it provides 
Ix)th maternal and prtx'cdural benefits. 
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4. Information for women 
and parents 


These questions and answers have been written to support women. They specifically relate to 
questions some women ask when having a termination of pregnancy, undergoing an invasive 
diagnostic procedure and about feticide. The questions below addrevs issues to do with fetal 
awareness and pain only. 

Note that each question and answer has been written to lx* as self-contained as possible un- 
less specific sign-posting has been given. This is Ixxause women wanting information may not 
read all questions and answers. 


Questions some women ask when having an abortion 
before 24 weeks 

Will the fetus/baby feel pain? 

No, the fetus d(x*s not experience pain. Pain relates to an unpleasant sensory or emotional re- 
sponse to tissue damage. To be aware of something or have pain, the lx>dy has to have 
developed special sensory structures and a joined-up nerve system between the brain and the 
rest of the body to communicate such a hx'lmg. Although the framework for the nervous sys- 
tem in the growing fetus (Kcurs early, it actually develops very slowly. C'urrent research shows 
that the sensory structures are not developed or specialised enough to experience pain in a 
fetus less than 24 weeks. 

After 24 weeks, it is difficult to say that the fetus experiences pain because this, like all other 
experiences, develops posmaially along with memory and other learned behaviours. In addi- 
tion, increasing evidence suggests that the fetus never enters a stare of wakefulness inside the 
womb. The placenta produces chemicals that suppress nervous system activity and awareness. 

Will the process hurt the baby? 

No. To be hurt, you need to feel pain. C'urrent research shows that the sensory structures are 
not developed or specialised enough for a fetus to experience pain less than 24 weeks. Pain ex- 
pencnce after 24 weeks depends upon a psychological development that is restricted before 
birth. See the question ‘Will the fetus/liaby feel pain?’ 

Will the fetus/baby be born alive? 

The fetus will almost always die during the abortion process. This is always true for surgical 
termination. A fetus born Ixfore 22 weeks is not capable of surviving. If a medical alx>rtion is 
carried out after 21 weeks and 6 days feticide will always be offered. To ensure that the baby 
is not iKirn alive, the heart of the fetus will Iv stopped before the termination is carried out. 
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This involves an injection of a solution of potassium chloride directly into the fetal heart. A 
specially trained doctor carries out feticide. Before anything else is done, the feral heart will Ik 
checked to ensure it has stopped. 

When a late medical abortion is carried out and feticide is not performed, the fetus may show 
signs of life when delivered. This may involve body and limb movements. These movements 
are a reflex action. They cannot be avoided and can occur after death. This can K' very dis* 
tressing for both the woman and the clinical team looking after her, particularly if it is 
unexpected. Women undergoing late aixirtion should always Ik* counselled alx>ut what might 
happen and should Ik* aware of this possibility. 


How docs the fetus/baby die? 

There are different methods of abortion. Which ty'pe of abortion you have depends on how 
many weeks pregnant you are. The different methixls are: 

# medical alxirtion - used most commonly in early and late abortions, this uses specific 
drugs to end the pregnancy* 

# Vacuum aspiration - used in early abortions where the contemts of the womb arc 
removed by suction 

# Surgical dilatation and evacuation - used in later alxirtions where the fetus is removed in 
fragments. 

Most abortions are carric'd out before the fetus has any chance of surviving outside the womb. 
In medical abortions, the fetus will usually die during the prtK'ess and before delivery. C'urrent 
research shows that the sensory struaiia*s are not developed or specialised enoujdi to experi- 
ence pain in a fetus of less than 24 weeks. If the alxinion is carried out over 2t weeks and 
days, feticide will Ik* offered. This is where a specially trained diKlor injects a solution of potas- 
sium chloride directly into the fetal heart to ensure it is not born alive. Petal death is extremely 
quick. 
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Questions some women ask when undergoing an 
invasive diagnostic procedure 

What harm could the procedure cause the baby? 

To help to find out what problem the baby has, a practitioner has to carry out an invasive di- 
agnostic prtKcdure. This will involve inserting a needle into the uterus (womb) to take either 
a sample of fluid or tissue from the placenta or very (Kcasionally from the umbilical cord. To 
ensure that the needle is inserted in the correct place, ultrasound guidance (a special device that 
uses sound wa\x*s to show the inside of the body to see organs and tissue) is used. All invasive 
prcK'edures carry a small risk of miscarriage. Fewer than one woman in 100 (0.5-1%) will 
have a miscarriage because of the procedure. 


Will the needle hurt the baby? 

No. The procedure involves only the placenta or umbilical cord, which do not contain the 
nerves that are nea*ssary to signal pain. 
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Does an anaesthetic or the pain relief I receive affect the baby? 

If you aa* given a general anaesthetic for a diagnostic procedure, the substances used in this 
will cross the placenta to the baby. The effect will happen more slowly to the baby and will 
not cause any harm to the baby. 

If you aa* giwn other forms of pain relief, ihea* is evidencx* that they will cross the placenta to 
the baby, but the doses are not large enough to cause any harm. 

Can the baby be given pain relief? 

No. ('urrent research shows that the sensory structures arc not developed enough or specialised 
enough to respond to pain in a fetus of less than 24 weeks. Sex question on *Will the fetus/l>aby 
fexi pain?’ In later pre*gnancy, whe'n the fenis/lxtby is over 24 wexks, we do not yet have enough 
knowledge to know if providing pain relief would be Ixneficial. This means that it is extre'incly 
difficult to know what kind of pain relief should lx use^l, how any pain relief should lx given 
and whether it would lx safe and effextive. If pain relief was to reach the baby inside the womb, 
this would mean giving the mother larger and potentially dangerous doses to try and make sure 
enou^ crossed the placenta to the baby. This may cause more harm than Ixnefit. Injecong pain 
relief drugs directly into the baby would increase the risk of miscarriage. 


Questions some women ask when undergoing feticide 

Will the baby suffer/feel pain? 

No, the fetus doc's not experience pain. In addition, increasing evidence su^ests that the fetus 
never enters a state of wakcfuinc'ss inside the womb and that the placenta producers chemicals 
that suppre'ss neivous system activity and awareness. Feticide is always offered when an alxir- 
tion is earned out after 21 wexks and 6 days, unless the fetal abnormality is lethal and will 
cause death of the fetus during or immediately after delivery. A doctor who is spcxially trained 
in fetal medicine carries out feticide. To cnisure the baby is not Ixirn alive, the dixtor will in- 
|cxt a solution of potavsium chloride dircxtly into the fetal heart. Before anything else is done, 
the fetal heart will lx chcxkc'd to ensure it has stopped. Death is extremely quick after feticide. 

How quickly will the baby die? 

When feticide has been carried out, death is extremely quick. 


A question some women ask when carrying a baby with 
a serious abnormality 

Will the baby be in pain in the womb because of the condition that has 
been diagnosed? 

This is vtTy unlikely, ('urrent rc'search shows that the sensory structure's are not developc'd or 
spcxialisc'd enough to respond to pain in a fetus of less than 24 wcx’ks. Kven after 24 wcx'ks it 
IS difficult to say that the fetus experience's pain, bexause this, like all other experiences, de- 
velops postnatally along with memory and other learncxl behaviours. Moreover, the 
environment of the womb is usually protextive with the fetus floating in the warm amniotic 
fluid. 
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5. Conclusions 


The pnmary purpose of this report was to review current knowledge of the central nervous sys- 
tem to assess the likelihood that the fetus in iitero could experience or be aware of pain. The 
experience of pain needs cognitive, sensory and affective components, as well as the necessary 
anatomical and physiological neural connections. 

Nociceptors first appear at 10 weeks of gestation in the fetus but they are not sufficient for the 
experience of pain in themselves. That requires that electrical activity is conducted from the re- 
ceptors into the spinal cord and to the brain. Fibres to nociceptor terminals in the spinal cord 
have not Ixvn demonstrated before 19 wcx’ks of gestation, although it is known that the fetus 
withdraws from a ncx'dle and may exhibit a stre^ss response from al>out 1 8 wevks. At this stage, 
it is apparent that activity m the spinal cord, brain stem and mid-brain structure's are sufficient 
to generate reflex and humoral responses but not sufficient to support pain awareness. At the 
same time, completion of the major neural pathways from the periphery to the cortex, at 
around 24 wcxks of gestation, heralds the Ix-ginning of a further neuronal maturation. The pro- 
liferation of cortical neurons and synaptic contac'ts Ixgins prenatally but cominuc's postnatally. 
Magnetic imaging tcx'hiiiquc's have recorded fetal auditory and visual rc'sponst's from 28 weeks 
but it has not bcxii possible to rexord dirextiy when cortical neurons first Ixgin to rc'spond to 
tissue damaging inputs, although there is evidence of neural activity in primary sensory cor- 
tex in premature infants (around 24 wcxks). It has Ixeii suggested that subcortical rc'gions can 
organise responses to noxious stimuli and provide for the pain experience complete within it- 
self but there is no evidence (or rationale) that the sulxortical and transient brain regions 
support mature func'tion. 

Thus, although the cortex can pr<K'ess sensory input from 24 wcxks, it doc's not mean that the 
fetus is aware of pain. There is sound evidence for claiming the cortex is necessary for pain ex- 
perience but this is not to say that it is sufficient. Similarly, the interpretation of ultrasound 
images is problematic. It is important that MaMling' a set of movements, such as ‘yawning’, 
with a functional or emotional purpose that is not possible doc's not imply such a purpose. 

A further important feature is the suggc'stion, supported by increasing evidence, that the fetus 
never enters a state of wakefulnc'ss in utero and is bathed in a chemical environment that in- 
duces a slex'p-like unconsciousness, supprc'ssing higher cortical activation. Although this cannot 
lx known with certainty, the ol>servation highlights important difference's Ixtwcxii fetal and 
neonatal life and the potential pitfalls of extrapolating observations in newlxirn preterm infants 
to a fetus of the same gestational age. 

From the clinical perspective, there is increasing awarenc'ss of the complex nature of the fetal 
response to stimuli in utero and a Ixtter understanding of the nature and circumstance's of the 
strc'ss rc*sponse, including the likelihood of any short or long term consequences. Thc*se issues 
Ixxome particularly relevant when placvd in the context of the normal processes involved in 
vaginal, or indeed caesarean, birth. Infants born vaginally demonstrate a chemical rc'sponse to 
the birth prixc'sses that can be characterised as a stress response. This response can lx pro- 
voked by a numixr of non-painful stimuli, such as hypoxia, but it is not clear that the rc'sponse 
is merely that, rather than a physiological preparation for extra uterine life. Index'd, there is 
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even (he possihiliry of a short-term analgesic effect during the birth prtKess. What is clear, 
however, is that none of us has any memory of the pain of Ix'ing Isorn, which is not to say that 
birth, from the fetus’ point of view, could not still have Ixxni a painful process. 

A number of invasive procedures are rc\|uired in the practice of feral medicine, for lx)rh diag- 
nostic and therapeutic purposes. Most involve needling of the cord or placenta, not the fetus 
Itself. In some circumstances, a needle or catheter is inserted into the fetus or a biopsy is taken 
from the fetus. In these situations, it is likely (hat the prtxvdure will l)e associated with a stress 
response in the fetus and the need for analgesia has (xx'U considered. Indeed, in the previous 
report, it was recommended that the use of analgesia be considered where the fetus was over 
24 weeks of gestational age. However, this more recent review has concluded that the evideiit'c 
that the fetus can and does experience pain is less compelling and accordingly the Ix'nefit of 
administering analgesia is less evident, while the risks and practicalities of so doing remain. So 
on the basis of Tirst do no harm’, prior to the pnxedures described in this report, analgesia is 
no longer considered necessary, from the perspective of fetal pain or awareness. However, it is 
recognised that maternal sedation confers both maternal and procedural benefits. Similarly, the 
need for analgesia before termination of pregnancy at advanced gestations, whether medical 
or surgical, is no longer considered necessary, although the need for feticide at viable or im- 
mediately previable gestations should still be considered. 

These and related issues are considered in the revised Working Party report. Termination of 
Pregnancy for Petal Ahnormality, whose findings and recommendations supplement this re- 
port. Furthermore, consideration needs to be given to the education and support of clinical staff 
working in this difficult area. 

Finally, an important addition in this report is the section on information for women and par- 
ents and it is hoped that this will provide helpful guidance as well as extending the relevance 
and usefulness of the report to a wider audience. 
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Mr. Franks. You know, years ago there was a discussion about 
this issue taking place, and they put a picture of a 20-week baby 
up on the screen, and they asked the different participants there 
was it a baby, and it was amazing how the adults had to struggle 
with it. But one of the 2-year-olds in the audience, asked her, and 
she said, it is a baby. 
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I am always astonished how God seems to grant clarity and wis- 
dom to 2-year-olds and seems to withhold it from some of the more 
sophisticated adults in the world. 

I just appreciate the testimony here today, and I know it is a 
very emotional circumstance. Ms. Zink, I thank you for being here, 
thank you for telling us your story, and I wish you the very best 
in life. And I thank all of you for being here. 

And without objection, all Members will have 5 legislative days 
to submit to the Chair additional written questions for the wit- 
nesses, which we will forward and ask the witnesses to respond to 
as promptly as they can so that their answers may be made a part 
of the record. 

Without objection, all Members will have 5 legislative days with 
which to submit any additional materials for inclusion in the 
record. 

With that, again, I thank the witnesses, and I thank the Mem- 
bers and observers, and this meeting, hearing is adjourned. 

[Whereupon, at 5:12 p.m., the Subcommittee was adjourned.] 
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Material Submitted for the Hearing Record 

Prepared Statement of the Honorable Lamar Smith, a Representative in 

Congress from the State of Texas, and Chairman, Committee on the Judi- 
ciary 

H.R. 3803, the “District of Columbia Pain-Capable Unborn Child Protection Act,” 
was introduced by House Constitution Subcommittee Chairman Trent Franks and 
has over 180 cosponsors. The Senate companion version was introduced by Senator 
Mike Lee. 

There are no restrictions on abortions until birth in the District of Columbia other 
than the federal law that bans partial-birth abortions. Yet since the Supreme 
Court’s 1973 decision in Roe v. Wade, medical knowledge regarding the development 
of unborn babies and their capacities at various stages of growth has advanced dra- 
matically. 

The New York Times has explored research on the ability of unborn children to 
feel pain, noting the research of Kanwaljeet Anand, an Oxford- and Harvard-trained 
neonatal pediatrician. According to the New York Times: 

“As . . . technology improved, the preterm infants [Dr. Anand] cared for 
grew younger and younger and he noticed that even the most premature 
babies grimaced when pricked by a needle . . . [n]ew evidence, however, 
has persuaded him that fetuses can feel pain by 20 weeks gestation (that 
is, halfway through a full-term pregnancy) and possibly earlier.” 

In 2004, Dr. Anand took the stand in a courtroom to testify as an expert witness 
in the case of Carhart v. Ashcroft, one of the federal trials held to determine the 
constitutionality of the ban on partial-birth abortions. 

When asked whether a fetus would feel pain during such a procedure, Dr. Anand 
answered “If the fetus is beyond 20 weeks of gestation . . . there will be pain 
caused to the fetus . . . And I believe it will be severe and excruciating pain.” 

Congress has the power to acknowledge these developments and enact H.R. 3803 
under its authority over the District of Columbia, and prohibit abortions in D.C. 
after the point at which scientific evidence shows the unborn can feel pain, with 
some exceptions. Six states have already enacted the Pain-Capable Unborn Child 
Protection Act at the state level. 

Those six state legislatures have adopted factual findings regarding the medical 
evidence that unborn children experience pain at least by 20 weeks after fertiliza- 
tion, about the start of the sixth month, and they prohibit abortions after that point, 
with narrowly drawn exceptions. 

The Supreme Court has made clear that “The government may use its voice and 
its regulatory authority to show its profound respect for the life within the woman.” 
And that Congress may show such respect for the unborn through “specific regula- 
tion because it implicates additional ethical and moral concerns that justify a spe- 
cial prohibition.” 

Further, there can be no doubt as to Congress’ authority to legislate in the Dis- 
trict of Columbia due to its exclusive authority under the District Clause. (This 
clause provides that Congress shall “exercise exclusive Legislation in all Cases 
whatsoever” over the District established as the seat of government of the United 
States, now known as the District of Columbia). 

I thank Chairman Franks for his continuing leadership on this issue. 
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Material submitted by the Honorable Trent Franks, a Representative in 
Congress from the State of Arizona, and Chairman, Subeommittee on the 
Constitution 


THE ETHICS & 

Religious liberty 

COMMISSION 

OF THE SOinmitN BArTCT OONVEKnON 

July 18,2012 

The Honorable Trent Franks 
U S House of Representatives 
2435 Rayburn House Office Building 
Washington. DC 20515 

Dear Congressman Franks 

We write to thank you for your leadership in sponsoring the District of Columbia Pain- 
Capable Unborn Child Protection Act (H R 3803) to prohibit in the nation’s capital the 
abortion of unborn babies who have reached 20 weeks post-fertilization or later, except to 
save the life of the mother The Southern Baptist Ethics & Religious Liberty Commission 
enthusiastically supports this bill and urges your colleagues to do the same by 
cosponsoring the measure 

As you well know and as H R 3803 reports in its findings, strong scientific research 
demonstrates that by 20 weeks after fertilization — if not much earlier — unborn babies 
have the capacity to feel pain By this stage of development, pain receptors are present 
throughout an unborn baby's body, with nerv’es connecting the receptors to the brain It 
therefore comes as no surprise to us that, as medical studies have shown, when babies at 
this stage of development are subjected to stimuli that adults would recognize as painful, 
the unborn likewise react adversely, such as by recoiling 

Yet it is alarming that Congress, which has been granted legislative jurisdiction over the 
District of Columbia under Article I. Section 8 of the Constitution, allows this heinous 
practice of aborting pain-capable unborn children to continue in the nation's capital This 
atrocious practice must be stopped 

We commend you for standing on the frontlines toward that goal The District of 
Columbia Pain-Capable Unborn Child Protection Act is a much-needed response to the 
terrible human rights injustice of abortions of pain-capable babies in D C. Please know of 
our commitment to stand with you in calling upon Congress to pass and President Obama 
to sign this bill into law this year 

Sincerely, 

ed2J?o!LQ 

Richard D Land 



MaaOdto • «)l Sir<<n. Su«-56a NWirfl* TN ITZOS » 4il&>42Uk>6 
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QJLQ^LQ 

Richard D l^and 

cc; The Honorjd)le Kevin McCarthy. House Majonty Whip 
The Honorable Trent Franks 



THE ETHICS & 

RELIGIOUS LIBERTY 
COMMISSION 

or rm sooTHEiN lArnsr CONVENTION 
July 30. 2012 

The Honorable John Boehner 
Speaker of the House 
U S- House of Representatives 
H-232. The Capitol 
Washington. DC 205 1 5 

Dear Speaker Boehner and Majonty Leader Cantor: 

We \vnte to thank you for scheduling a House vote on the Distnct of Columbia Pain>Capable Unborn 
Child Protection Act (H R 3803), vvhich would prohibit in the nation's capital the abortion of unborn 
babies who have reached 20 weeks post-fertilization or later, except to save the life of the mother 
The Southern Baptist Ethics & Religious Liberty Commission enthusiastically supports this bill and 
urges all representatives to do the same by voting for the measure when it is considered on the House 
floor. 

As you well know and as H. R 3803 reports in its findings, strong scientific research demonstrates 
that by 20 weeks afler fertilization — if not much earlier — unborn babies have the capacity to feel 
pain By this stage of development, pam receptors are present throughout an unborn baby's body, 
with nerves connecting the receptors to the brain It therefore comes as no surprise to us that, as 
medical studies have shown, when babies at this stage of development are subjected to stimuli that 
adults would recognize as painful, the unborn likewise react adversely, such as by recoiling 

Yet it is alarming that Congress, which has been granted legislative jurisdiction over the Distnct of 
Columbia under Article I, Section 8 of the Constitution, allows this heinous practice of aborting pain- 
capable unborn children to continue in the nation's capital This atrocious practice must be stopped 

The Distnct of Columbia Pain-Capable Unborn Child Protection Act. sponsored by Rep Trent 
Franks, is a much-needed response to the temble human nghts injustice of abortions of pain-capable 
babies in D C Thank you for making this bill a prionty before the August recess We urge all 
representatives to support enactment of H R. 3803 Please know we will be notifying Southern 
Baptists on how repres^taiives vote on the measure. 

Sincerely. 


» n >r» SiraM. Suit* UO. ynImJi. TN J77QS 
U • 606S*r<)nlStr«(.N.F-.WMl,inf<«t.ria 
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EXPERT REPORT OF KANWALJEET S. ANAND, M.B.B.S.. D.Phil. 

I am a pediatrician specialized in the care of critically ill newborns and children. For 
more than 20 years, I have conducted intensive research and study on the development of pain 
and stress in the human newborn and fetus. The U.S. Department of Justice has asked me to 
provide tliis expert report, describing the capacity of the fetus to feel pain and the effects of 
maternal anesthesia on that capacity, to assist the Court in its assessment of the Partial-Birth 
Abortion Ban Act of 2003. 

Background and Qualifications 

I received an M.B.B .S. (Bachelor of Medicine/Bachelor of Surgery, equivalent to an 
M.D.) from Mahatma Gandhi Memorial Medical College in Indore, India. After post-doctoral 
training in Pediatrics, I received a Rhodes Scholarship to study at the University of Oxford, 
England. For research performed at Oxford, on the hormonal and metabolic responses of 
premature and full -term newborns to the pain/stress caused by surgical operations and tlie effects 
of anesthesia in neonates, I received a D.Phil. (Doctor of Philosophy) from the Faculty of 
Medicine. Additional post-doctoral training was acquired in England, at Children’s Hospital, 
Boston and at Massachusetts General Hospital, where I completed a fello’ivship in pediatric 
critical care medicine. 

I liave held academic appointments at the University of Oxford, Harvard Medical School, 
Emory Universitj' School of Medicine, and the University of Arkansas for Medical Sciences, 
where I sen'ed as Director of Critical Care Medicine in the Department of Pediatrics (1997-2003) 
and remain presently employed. I currently occupy the Morris & Hettie Oakley Endowed Chair 
in Pediatric Critical Care Medicine and serve as a tenured Professor of Pediatrics, 
Anesthesiology, Pharmacology and Neurobiology at the University of Arkansas for Medical 
Sciences. T serve as Director of the Pain Neurobiology Laboratory at Arkansas Children’s 
Hospital Research Institute, where I study the effects of repetitive pain in early development. I 
am currently conducting a long-term smdy funded by the National Institutes of Health examining 
tlie effect of morphine on premature neonates from 23 to 32 weeks gestation. I also serve on the 
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Board of Direclois of Arkansas Children’s Hospital Research Institute. My clinical appointment 
at Arkansas Children’s Hospital, as an Attending Physician, allows me to provide care for the 
patients admitted to the Pediatric intensive Care Unit. I am a diplomate of the American Board 
of Pediatrics and the Sub-Board of Pediatric Critical Care Medicine, and licensed to practice 
medicine in the State of Arkansas. I have previously held medical licenses in Massachusetts, 
Georgia, in tlie United Kingdom, and India. 

I am the author or co-author of approximately 200 publications, and recipient of the Dr. 
Michael Blacow Award from the British Paediatric Association (19S6), a Pediatric Resident 
Research Award from the Americ an Academy of Pediatrics (1992), the first Young Investigator 
Award in Pediatiic Pain fiom the International Association for the Study of Pain (1994), the 
.Teffrcy Lawson Award from the American Pain Society (2000), and numerous other awards and 
honors. My research efforts have been focused on examining the immediate and long-term 
effects of pain in premature and full-term newborn infants, the development of a functional pain 
system during fetal and neonatal life, and the treatment of pain at these ages, 

1 am being compensated by the U.S. government at the rate of $450.00 per hour for my 
work on this case, plus the reimbursement of travel expenses. 

During the past four years, I have testified as an expert witness in the following cases; 

1 . State of Texas vs. Kim Laird (pt. Michael Andrews); 9-24-2003 in Cass Countj' Court, 
Texas. 

2. State of Arkansas vs. Roshonda Smith (pt. Christian Cog.sheH); 1 1 -4-2003 in Pulaski 
County Court, Jacksonville, Arkansas. 

3. State of Arkansas vs. Efrem Burke (pt. Madison Crofford); Dec. 12-14, 2001 in 
Craighead County Court, .Toncsboro, Arkansas. 

4. Marilyn & Leon Espinoza vs. MoiTislown Memorial Hospital, S.E. Finch and others (pt. 
Alexandra Espinoza), Aug.-Sept,, 2000 in Newark Federal Court, Newark, New Jersey. 

Attached as Appendix A is my Curriculum Vitae, which lists in more detail my academic 
background, positions, research and publications. In forming the opinions contained in this 
Expert Report, I have considered the following materials, attached as Appendix B: 
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1. International Association for the Study of Pain; lASP Pain Terminology- A sample list of 
frequently' used terms from: Classification of Chronic Pain, Second Edition, lASP T ask 
force on Taxonomy, edited by II. Merskey and N. Bogduk, lASP Press, Seattle, 1 994, pp, 
209-214. (Website: http://ww\v.iasp-pain.org/terms-p.html) 

2. Anand KJS, Hickey PR. Pain and its effects in the human neonate and fetus. New 
England Journal of Medicine (1987) 317:1321-1329. 

3. Ward-Flatt M, Anand KJS, Aynsley-Green A. Ontogeny of the stress response to sur gery 
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Siimmarv of Opinion 

It is my opinion that the human fetus possesses the ability to experience pain from 20 
weeks of gestation, if not earlier, and the pain perceived by a fetus is possibly more intense than 
that perceived by term newborns or older children. The process of (a) grasping tire lower 
extremity of tlie fetus witli a forceps or other surgical insUument, (b) manipulating or rotating the 
fetal position within the uterus, (c) forcible extraction of the fetal legs and lower body through 
the uterine cervix, (d) surgical incision of the fetal cranium/upper neck area of the fetus, and (e) 
entrance into the cranial vault (followed by vacuum suctioning of the fetal brain) during an 
abortion procedure will result in prolonged and intense pain experienced by the human fetus, if 
that fetus is at or beyond the neurological maturity associated with 20 weeks of gestation. 
Anesthetic agents that are routinely administered to the mother during this procedure would be 
insufficient to ensure that the fetus does not feel pain, and higher doses of anesthetic drugs, 
enough to produce fetal anesthesia, would seriously compromise the health of the mother. Thus, 
it is my opinion that the fetus would be subjected to intense pain, occurring prior to fetal demise, 
from the abortion procedures described in the Partial -Birtli Abortion Ban Act of 2003. 


The Capacity of the Fetus to Experience Pain 

The International Association for the Study of Pain defines pain as “an unpleasant sensory 
and emotional experience associated with actual or potential tissue damage, or described, in terms 
of such damage. The inability to communicate verbally does not negate the possibility that an 
indixddual is experiencing pain and is in need of appropriate pain-relieving treatment.” The 
human fetus is obviously incapable of verbal expression and, therefore, the evidence for fetal 
pain must be based on surrogate markers, including anatomical, flinctional, physiological and 
bebavioial indicators that arc correlated with pain, from studies of pain in children or adults. 
Multiple lines of scientific eiddence converge to support the conclusion that the human fetus can 
experience pain from 20 weeks of gestation, and possibly as early as 16 weeks of gestation. 


- 5 - 



135 


Anatomical lievelovment : 

The neural pathways for pain include aensor>' receptors in the skin connected to nerve 
fibers, which lead to pain processing in the dorsal horn of the spinal cord. Nerve tracts from 
these spinal cord areas transmit the signals of pain to supraspinal centers located primarily in the 
brainstem, thalamus, and cerebral cortex of the brain, 

Fully-fiinctionirig sensory receptors appear in. the skin around the mouth of the fetus at 7 
weeks and spread to all skin and mucous surfaces before 20 weeks of gestation. Nerve fibers 
precede the appearance of these skin receptors, and are capable of transmitting sensory stimuli 
from, the periphery to the spinal cord at all times. Until the maturation of connections between 
uinnyclmated pain-speeilic fibers and spinal cord neurons is complete, pain impulses are 
transmitted by a population of nerve fibers that only cany the touch sensation in later life. Dorsal 
horn neurons in the spinal cord begin to develop in the first trimester (before 13 weeks), with 
increasing anatomical complexity and functional maturation throughout fetal life. The pattern of 
functional maturation is such that incoming painful impulses are readily transmitted to the brain, 
but modulation irr inhibition of these impulses does not develop until late gestation (30 to 40 
weeks) or even 6-8 weeks after birth. 

The architectonic organization and differentiation of the neuronal cell types in the fetal 
brainstem (including the medulla, pons, and midbrain) and fetal thalamus occurs during the first 
and second trimesters of pregnancy. Transient developmental characteristics appear duiing eaily 
maturation in these areas; for example, the reticular thalamic nucleus play's a major role in the 
fetal brain, but is not visible in the adult brain. Cellular development in these areas reveals 
highJy diverse, bipolar, multipolar or polymorphous, transmitter-reactive neurons, with highly 
elaborate branching of dendrites during fetal development. Specific molecular markers in tlisse 
neurons are correlated with the functional receptors, chemical transmitters, and enzymes that are 
expressed in the adult human brain. These diverse neuronal types, their elaborate dendrites and 
axons, as well as their neurochemical development imply a functional role in early dev'elopment. 
The brainstem and thalamic areas serve as intermediate targets for the sensory axons growing 
centrally from different levels of the spinal cord, which arc sorted and directed toward,! different 
cortical and sub-corticai targets. 
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The imaging of glucose metabolic rates in the neonatal brain shows the higliest functional 
actmty in the thalamus and brain stem, in addition to sensory cortical areas. Magnetic resonance 
imaging (MRI) scans also show that the earliest myelination occurs in the posterior biainstem 
and the ventrolateral nuclei of the thalamus, which are the areas associated with pain processing 
during fetal development. 

The cerebral cortex starts to form at about 8- 1 0 weeks ofhuman gestation, although early 
cortical neurons have few axonal or dendritic connections. Maturation and differentiation of 
these neurons occurs in the second trimester and the sub-plate zone is formed at around 1 5 
weeks. Massive increases in dendritic arborization and sjuaptogenesis begin at 18-20 weeks of 
gestation, with sub-platc neurons serving as a signaling station for axonal ooimeclions i'rom llic 
sub-cortical areas . The fetal neocortex is penetrated by the fibers from sensory thalamic nuclei 
by 20 weeks, whereas other fibers (not routed through the thalamus) have penetrated the sub- 
plate zone by 13 weeks and reached the cortical plate by 16 weeks of gestation, providing the 
final anatomical Unk for inputs to reach the developing cortex. Structural data for fetal brains at 
1 7-40 weeks of gestation .showed that cortical layer lhickTie.ss increases linearly with age, while 
the number of cortical neurons (corrected for surface and gyral growth) increases 1 0-fold from 1 2 
to 28 weeks, reaching a peak at 28 to 32 weeks. Cortical columns (functional units of the 
cerebral cortex) increase in the fetal sensory cortex; the number of dendritic connections varies 
with age and the body-map representation for each column, which may provide a structural basis 
for the relationships between stimulus intensity and perception. Numerous studies show that the 
time course of developmental gene expression critically depends on afferent (sensory) activity 
entering the cortex. Thus, “neurons that fire together wire together” or activity-dependent effects 
on gene expression lead to the establishment of cortical maps during development. 

P hysiological Responses : 

Fetuses have been obsen'ed to exhibit hormonal stress responses to painful stimuli from 
as early as 16 weeks of gestation, which provide additional evidence that the fetus can experience 
pain. Studies have demonstrated that certain stress hormones (plasma cortisol, catecholamine.s 
and p- endorphin) increased significantly in fetruses given blood transfu,sions through a needle 


- 7 - 



137 


placed, under ultrasound guidance, in the intra-hcpatic vein (reached by piercing the fetus’s 
abdominal wall), whereas no consistent responses occurred in the fetuses transfiised via a needle 
placed at the insertion of the umbilical cord (which is not innert'ated): The magnitude of the 
stress hormone responses was correlated with the duration of the painful stimulation. In addition, 
these hormonal responses were reduced when fentanyl (a pain-relieving opiate drug) was 
administered directly to the ferns. 

Other studies have examined the redistribution of blood flow' within the fetus caused by 
invasive procedures such as fetal blood sampbng, body cavity aspirations, and insertion of feto- 
amniotic shunts. These studies revealed that the blood flow to the brain decreased within 70 
seconds after painful stimulation in fetuses from as early as 16 weeks of gestation. Hormonal or 
circulatory responses from the fetus may not vouchsafe conscious pain perception , although their 
absence would be more likely if sensory stimuli from these invasive procedures were not 
reaching the thalamus and hypothalamus. 

Increased Sensitixil v lo Pain in the Fetus : 

The highest density of pain receptors per square inch of skin in human development 
occurs in utero from 20 to 30 weeks gestation. During this period, the epidermis is still very' 
thin, leaving nen'e fibers closer to the surface of the skin than in older neonates and adults. Even 
tliougli tlie fetus possesses excitatory pain mechanisms (receptors and fibers that recognize and 
respond to painful stimuli) before 20 w'eeks of gestation, the pain inhibitoi^ mechanism.s (fibers 
which dampen and modulate the experience of pain) do not begin to develop until 32-34 weeks 
of gestation, Thus, a fetus at 20 to 32 weeks of gestation would experience a much more intense 
pain than older infants or children or adults, when these age groups are subjected to similar types 
of injury or handling. Other mechanisms supporting an increased sensitivity to pain during fetal 
life are rerriewed in the accompanying materials (Appendix B). 

The Question of Fetal Consciousness : 

More than 3 decades of research show's that preterm infants are actively percei ring, 
learning, and organizing informabon, and are constantly striving to regulate themselves, their 
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cuvii'om'nent and tlieir expeneiices. All preterm infants actively approach and favor experiences 
that are developm entail y supportive and actively avoid experiences that are developmentally 
disruptive. These behaviors are designed to support the consenution of energy, the organization 
of sleep-wake cycles, and the achievement of successive, age-related developmental milestones. 

If preterm neonates from 23 weeks can respond to and organize their experiences, it is 
likely tliat ludimentary forms of these abilities are present in utero, which raises tlie question of 
fetal consciousness. Consciousness is associated wdth shifting patterns of activity of the cerebral 
cortex, but its mechanisms are not completely understood even in the adult brain. Thus, it may 
not be possible to obtain unequivocal evidence for fetal consciousness. A British Commission of 
Inquiry into I'etal Sentience declared that fetuses may be conscious fi'om six weeks of gestation, 
whereas a committee from the Royal College of Obstetrics and Gynaecology countered that 
fetuses cannot be sentient before 26 weeks of gestation. 

If cortical activity is considered as a marker for fetal consciousness, the 
electroencephalogram (EEG) signals such activity from 19 to 20 weeks of gestalion and 
sustained EEGs can be recorded from fetuses of 23 weeks gestation. From, about 20 weeks, 
fetuses start responding to light, sound, touch and taste, with progressive increases in the 
complexify of their spontaneous movements at this time. Somatosensory evoked potentials can 
be recorded from the sensory cortex after 24 weeks of gestation. 

Similar to the physiological Te.sponscs ofpreterm neonates, fetuses gi ealer than 16-20 
weeks respond to painftil procedures with hormonal stress responses, noted from changes in 
plasma cortisol, catecholamines and p-endorphin, and from changes in the pulsatility index of the 
middle cerebral artery within 70 seconds after stimulation. Experimental findings show that 
human fetuses can acquire distinct verbal memories from prenatal experiences (studied only in 
the third trimester of pregnancy), which supports the concept that consciousness appears before 
birth. All the lines of evidence reviewed above suggest the presence of consciousness from 
about 20-22 weeks of fetal life. 
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The Effect of Maternal Anesthesia on the Fetus 

The effect of maternal anesthesia on the fetus’ capacity to experience pain depends on the 
type of anesthetic, the dosage given, and the method of administration. To reach the fetus, a drug 
administered to the mother would have to avoid metabolism by the maternal liver, enter the 
maternal bloodstream, cross the placental membrane, reach the fetal circulation in suflicient 
concentrations, and cross the fetal blood/brain barrier to produce significant clinical effects on 
the fetus. Methods that are routinely applied, for example, a pudendal neix^e block, epidural 
anesthesia, or other methods of local/regional anesthesia would preside no protection against 
pain to the fetus. General anesthetics (inhalational anesthetics and certain opiates, such as 
feiitaiiyl and sufcntanyl) can provide some degree of pain relief to the fetus, because tlicy readily 
cross the placenta] barrier and fetal hlood/bram barrier. Nevertheless, studies of drug efficacy 
using anesthetic agents show that the fetus would require a higher concentration of anesthetics in 
the fetal circulation to achieve the same clinical anesthetic effects as occurring on the mother. 
Thus, doses of anesthesia that would be toxic to the mother will be required to ensure that file 
fetus experiences no pain during a surgical procedure. 


Dated: January 15, 2004 

KAbTW 
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medical pseudo-science that endangers women and their babies 
Tuesday, January 2, 1996 


As part of a campaign against a bill pending in Congress, certain advocacy groups have 
disseminated a medical claim that has "absolutely no basis in scientific fact," according to 
the physicians'-specialty group with expertise on the matter. Moreover, says the 
physicians' group, this pseudo-scientific claim has itself become so widely disseminated 
through the media that it now poses a danger to the health of pregnant women and their 
babies. 

It's a story that so far has gone virtually uncovered by the mainstream press- although it 
is the subject of an article in the January I edition of American Medical News, the official 
newspaper of the American Medical Association (enclosed). 

The bogus claim is this: anesthesia, given to a pregnant woman, kills the fetus/baby, prior 
to the performance of a late-term abortion. 

This claim was invented last summer by certain opponents of a bill pending in Congress 
to ban the partial-birth abortion procedure. [In this procedure, a living fetus/baby (d'/i to 
9 months) is pulled feet-first from the womb, except for the head; the back of the skull is 
punctured, and the brain suctioned out.'] 


'Detailed documentation on the partial-birth abortion method and the reasons why 
it is performed- much of it drawn from the writings of practitioners- is available on 
request from NRLC. The enclosed drawings have been validated as medically accurate 
by experts on both sides of the abortion debate. 



141 


SPREADING MYTH THAT ANESTHESIA KILLS, PG. 2 

Specifically, certain opponents of the bill have argued as follows: (a) anesthesia given to 
the mother kills the fetus/baby before the rest of the abortion procedure, therefore (b) it is 
misleading to call the procedure a "partial birth," and (c) any concerns that the fetus/baby 
experiences great pain during the partial-birth abortion procedure are misplaced. 

However, the American Society of Anesthesiologists (ASA) recently became so 
distressed by these claims that the ASA requested the opportunity to testify before the 
Senate Judiciary Committee. In its testimony, the ASA said that (a) the claim that 
anesthesia kills a fetus^aby has "absolutely no basis in scientific fact," and (b) the claim 
is "misleading and potentially dangerous" to pregnant women, since it may deter them 
from consenting to be anesthetized for medically necessary procedures for fear of 
harming their babies. 

Dr. Norig Ellison, president of the American Society of Anesthesiologists, said that 
regional (local) anesthesia has no effect on the fetus.^ Some general anesthetics reach 
the fetus in levels less than in the mother, but they do the baby no harm- and indeed, they 
"will provide no-to-little analgesia [protection from pain] to the fetus," Dr. Ellison said. 

The January 1 American Medical News article quotes Dr. David Bimbach, vice-president 
of the Society for Obstetric Anesthesia and Perinatology, as referring to the fetal-death 
claim as "crazy." Even at the extraordinarily high doses of anesthesia that (it is now 
ciaimed) the late abortionist Dr. James McMahon utilized, "anesthesia does not kill an 
infant if you don't kill the mother," Dr. Bimbach said. 

Anesthesiologists stress that the continued dissemination of this misinformation is 
jeopardizing the health and lives of pregnant women and their babies in contexts 
entirely unrelated to abortion. Dr. Ellison testified: 

I am deeply concerned. . . that widespread publicity [given to this claim]. ..may 
cause pregnant women to delay necessary and perhaps life-saving medical 
procedures, totally unrelated to the birthing process, due to misinformation 
regarding the effect of anesthetics on the fetus. [Testimony before 
Senate Judiciary Committee, Nov. 17, 1995] 

The American Medical News article makes the same point: 


^ The best known practitioner of partial-birth abortions, Dr. Martin Haskell of 
Dayton, Ohio, performs these procedures "under local anesthesia," according to his 1992 
paper "Dilation and Extraction for Late Second Trimester Abortion," in which he explains 
step-by-step how to perform the entire procedure. Dr. Haskell has also acknowledged, in 
a tape-recorded 1993 interview with American Medical News, that most of the fetuses are 
aiive at the time that he removes them from the womb- and that "80%" of these 
procedures, in his practice, are "purely elective." 
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Medical experts contend the claim is scientifically unsound and irresponsible, 
unnecessarily worrying pregnant women who need anesthesia.... In fact, cases 
of maternal concern have already surfaced. Dr. Birnbach said he has already 
had patients raise questions. And Rep. Tom Coburn, MD, an Oklahoma 
Republican who still delivers babies when he goes home on weekends, said he 
just had a patient refuse epidural anesthesia during childbirth after hearing 
those claims. 

Despite the authoritative statements by the ASA and other experts, some prominent 
opponents of the bill continue to propagate the myth that anesthesia kills unborn babies. 
Indeed, the myth has taken on a life of its own, and it continues to spread in ever- 
widening circles. (See Addendum for some examples.) 

The issue raised by ASA's warning really has nothing to do with the merits or demerits of 
the abortion bill itself (regarding which the ASA has no position). Regardless of the 
merits of the bill, the wide dissemination of gross misinformation regarding the effects of 
anesthesia on a human fetus/unbom baby is a disservice to the public, and needs to be 
corrected. 

Original source documents for statements quoted in this memo, and related 
documentation, are available on request from NRLC, (202) 626-8820, 
fax (202) 347-3668, e-mail Legfederal@aol.com. 


[The American Medical News article "Anesthesiologists Question Claims in Abortion 
Debate" (January 1, 1995) is attached. Other documentation is available on request, 
including: 

Written testimony of Dr. Norig Ellison, president, American Society of Anesthesiologists 
before the Senate Judiciary Committee, Nov. 17, 1995 

Transcript of exchange among Dr. Ellison, Dr. Mary Campbell of Planned Parenthood, 
and Sen. Spence Abraham (R-Mi.), Senate Judiciary Committee, Nov. 17, 1995 

Letter from Dr. Norig Ellison to Senate Judiciary Committee, Nov. 22, 1995] 
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ADDENDUM: EXAMPLES OF VECTORS FOR THE "ANESTHESIA MYTH" 


Far from dying out, the "anesthesia myth" continues to he disseminated to ever-wider 
audiences by advocates, editorial boards, reporters, and others. A few examples follow; 
many others could be cited. 

• On December 15, the New York Daily fiews (circulation 725,000) ran an editorial 
defending partial-birth abortions, whiclf Jaid: 

The fetus is partially removed from the womb, its head collapsed and brain 
suctioned out so it will fit through the birth canal. The anesthesia given to the 
woman kills the fetus before the full procedure takes place. But you won't hear 
that from the anti-abortion extreme. It would have everybody believe the fetus is 
dragged alive from the womb of a woman just weeks away from birth. Not true. 

• One of the leading proponents (to this day) of the "anesthesia myth" is Kate 
Michelman, president of the National Abortion and Reproductive Rights Action League 
(NARAL). For example, in an interview on "Newsmakers," KMOX-AM in St. Louis on 
Nov. 2, Ms. Michelman said: 

The other side grossly distorted the procedure. There is no such thing as a 'partial- 
birth'. That's, that's a term made up by people like these anti-choice folks that you 
had on the radio. The fetus— I mean, it is a termination of the fetal life, there's no 
question about that. And the fetus, is, before the procedure begins, the 
anesthesia that they give the woman already causes the demise of the fetus. 
That is, it is not true that they're born partially. That is a gross distortion, 
and it's really a disservice to the public to say this. 

Here are a few other examples: 

• Syndicated columnist Ellen Goodman wrote in mid-November that, if one relied on 
statements by supporters of the bill, "You wouldn't even know that anesthesia ends the 
life of such a fems before it comes down the birth canal." 

• USA Today said in an editorial opposing the bill (Nov. 3), "The fetus dies from an 
overdose of anesthesia given to its mother." 


• St. Louis Post-Dispatch news story, Nov. 3: "The fetus usually dies from the 
anesthesia administered to the mother before the procedure begins." 
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• Senator Carol Moseley-Braun (D-Il.) said during Senate floor debate on the bill (Nov 
8), "The fetus dies during the first dose of anesthesia." 

• Prior to the November 1 House vote on the bill, Planned Parenthood circulated to 
lawmakers a "fact sheet" titled, "H.R. 1833, Medical Questions and Answers," which 
includes this statement: 

"Q: When does the fetus die? 

"A: The fetus dies of an overdose of anesthesia given to the mother intravenously. 
A dose is calculated for the mother's weight which is 50 to 100 times the weight of 
the fetus. The mother gets the anesthesia for each insertion of the dilators, twice a 
day. This induces brain death in a fetus in a matter of minutes. Fetal demise 
therefore occurs at the beginning of the procedure while the fetus is still in the 
womb." 
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Facsimile: 202*289*7474 Llber1yCounselAction.org 

Reply to: Washington, DC 

January 27, 2012 


Congressman Trent Franks 
House of Representatives 
2435 Rayburn House Office Building 
Washington, D C. 20515 

Re District of Columbia Pain-Capable Unborn Child Protection Act 
Dear Congressman Franks: 

Liberty Counsel Action, on behalf of more than 750,000 members nationwide, would like to 
express support for the District of Columbia Pain-Capable Unborn Child Protection Act. Liberty 
Counsel Action focuses on issues relating, in part, to the sanctity of human life, and this Act 
ensures both, expectant mothers and their unborn children, receive the best care available. 

It is most certainly in the best interest of expectant mothers for doctors to perform thorough 
examinations of the mother and her unborn child prior to an abortion procedure Information like 
the post-fertilization age of the unborn child assists the mother in making an informed decision 
about an abortion and assists the doctor in knowing how best to care for his patients 

Abortions are gruesome procedures that have lasting effects on women Studies show abortions 
can have physiological impacts, such as an increased risk of breast cancer, and the psychological 
effects of consenting to the taking of a human life should not be underestimated This bill will 
not only save lives by preventing abortions after twenty weeks gestation, but will hopefully, save 
the consciences of women who would otherwise endure the lifelong guilt of having subjected her 
unborn child to severe pain during the abortion process 

Thank you. Congressman Franks, for introducing the District of Columbia Pain-Capable Unborn 
Child Protection Act. We look forward to favorably scoring the bill when it makes it to the floor 
for a vote 


Post PO Box 540629 
Oriando, FL 32854 
Telephone: 877-810-1776 
Llberly@libertyalliance.org 


Sincerely, 



Director of Public Policy 
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Abstrui^t: A broad range- (jf (.■\id<'iicf regarding the fiuictitmal orgauizatiou of the vertebrate brain - .spiiniitng froiu c’oiiipariitiv(.‘. 
nciii'o!o,gy Lo experimental psycholo,^' and neurophysiology’ lo clinical data - is revievved for iij bcarir.g on eonec-plions ol the 
netiral organization of oonseio'uncss, A novel principle relating target selection, action selection, and motivation to one another, as 
a means lo opLlmizc inLcgralion for action in real lime, is introduced. With its help, the principal maerosy'sl.ems of ihc vcrLcbraLc 
hrain can he seen to form a centralized fmcHonal de.sign in w+iich an upper brain stem system organized for conscious fiinction 
})erforius a peniutiinate stt'p in action contrc-'i. This nj)per brain stem system retaiiuxl a kev ixde tlirouglioiit the evtjlutionaiy 
process by which an expanding forebrain - culminaling in i hc cerebral oorlex of mammals - came Lo scivc as a medium for Lhc- 
elal)oratioii cjf con-scious contents. Tliis hidily conseived upper brainstem system, whitli extends frcjiii tlie roof of tlie niidl)rain to 
tile liasal diencepliitlon, int{.‘grate.s tiie massively jiarallel and distiiiiuted intc’niuitioii cajiacity of tlie cerelirul lieiihspiieres into tiie 
limited-capaci^'. sequential mode of operation required for coherent behavior. It maintains special connective relations with 
cortical temtories implicated in attentional luid c-onscic>u.s functions, but is not rendered iKinfunctioiuiI in tlie ab.seiice of cortical 
inpul. This helps explain the purposive, goal-di reeled behavior exhibiled by’ mammals afler expenmenlal decorliealion, as well as 
the evidence that children bom witbouT a cortex are conscious. Taken together these circumstances suggest that brainstem 
mcclianism,s arc integral Lo ihc oonslilulion of ihc conscious stale, and lhal an adequate account of neural mechanisms of conscious 
l’i.inclion cannot he confined l:o ihe thalamocorlioal complex alone. 

Keywords: action sclccLion; ancnccphaly; ccnli’al decision making; consciousne-ss; control archilccLurcsi bydi'ancnccphalv; 
mcit:ro.system.s; motivation; target .selection; zona incerta 


1. introduction 

The four semi-iiidepeiideiit pacemakers of the noii- 
ceplialized uei'vous system of the cuboTiiediisa equip this 
predatory jellv’fisli with flexible directional locomotor 
responsiveness to asymmctiic sensoiy inputs (Sattcrlie & 
Nolen 2001). There is no reason (o assume lhai ihe 
environmenia! giiiclancc thus siipplieri iw ils radially 
an’aiiged iierv-’e net. involves or ^ves rise to experience 
of anv’ kind. Our own environmental oiientation, on the 
other hand, corarnoniy takes place in a stale of wakefulness 
wc call conscious, which tvpically involves seeing, hearing, 
leeling, or other kinds ol experience. Somew’here belvv'een 
medusa and human there is a transition to conscious fuiic- 
lion, and ihe nature ol tlie rapacitv ii bestows has exer- 
cised psv’ciiologv. neuroscience, and cognitive studies 
vdituallv since their inceptions (Adrian ct al. 1954; B^rs 
1988; james 1890/1983; Mandlcr 1975). 

There is no compelling reason to think that nerv-oiis 
svstems more complex than those of the medusa, and 
capable nl periorming Tinre sophisticated (iinciions, 
should not also perform in a pei’pet'ual niglit of uncon- 
sciousness, Tlie fact that not all of them do so suggests 
that consciousness has some role or function to fill in the 
neural economy of brains thus endowed (Scarle (992). 
in exploring what this miglit invoKx), the cxclusivx: 
concern ihroughnut w’hai fnllovv’s vv'ilj be with conscious- 
ness in its most basic and general sense, tliat is, as the 


stale or condition presupposed by any experience whatso- 
ever. Given recent proliferation of terminology' surround- 
ing the concept of consciousness (see Morin 2006 for a 
useful anah'sLs and integration), the following additional 
remarks should help place this usage in conloxl, 

As employed hero, the attiibution of conseiousness is 
not predicated iqxm anyparlieular level nr degree of com- 
plexity' of the piXK'-esses or contents that constitute the con- 
scious state, but only upon whatever arrangement of those 
pitM-’esses or contents makes exyierieiiee itself possible. To 
the extent that any percept, simple or sophisticated, is 
c^Kjricnccd, it is con.sciou.s, and similai'ly for any feeling, 
even ii vague, or any' impulse lo action, hovv'ever inchoate. 


BjonN Meeker is a ncuroscicniisl wilh lonj^slanding 
interest in brain niecbanisins uf consciousness: In an 
undergraduate tcTiu piipc'c of 1971 be proposed tiic 
tbaiamic reticular nuclens as a reutral rnech.anisrn of 
attention on tlie (‘usis of its anatomy and iniiil'itory ccit- 
necliv’ily. He oblained his docinrale Irnm ihe Depari- 
inent of Psycholojr/ and Brain Science at M.l.'i'. in 
19S0 wilh a dissciialion on the hamster colliculus. 
Since ihen he has worked on neulomoior physiology 
in cats, on the priuiaiy- visual cortex in macaques, on 
song dcvclopincnl and mirror scll-rccognition in 
gibbons, and on tbe ev(.iIutioriaiy and devei(,)pme!jtal 
background to liuiiiun iiiusie. 
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This agi'ees well v\’ith the tvpe of clictioiiarv' definition that 
lenders consciousness as "the state or activiU’ that is 
characterized bv sensation, einotion, volition, or thought” 
[Webster's Third New International Dictionaiy, unab- 
ridged edi! ion, Ibbl In this basic sense, then, conscious- 
ness may be regarded most simpiy as the “medium’' ofany' 
and all possible experience, 

With regard to the 'axiv in which this inediuiii might be 
im}ileniented neurailv, the present treatnient is committed 
to an architectonic ratlicr than a quantitati%x) (or ‘'graded”) 
view. Thai is, as here conceived, a conscious mode of func- 
tioning is dependent upon quite Sjierilic neural arrangc- 
nients creating mterlaces of particular kinds between 
specific domains of neural function, ratlier than a result 
ol a general increase in inforiuational capacity^ or complex- 
ity achieved by expansion of a structural substrate which 
below a certain size does nol support consciousness, 
’i'hus, what disqualifies the medusa ncivc nol in this 
regal'd is nol. its simpiicily. hiit its lack of specific structural 
aixangeiuents required to support conscious function. 
Given an an’angement capable of supporting conscious- 
ness, its contents may differ 'vidcly in complexity or 
sophistication. 'I’he range of possibilities in this regard is 
fcriciioiisly captured by the “scale of sonticncc” of Indian 
ii'iidilion (bagchi 1975), as (bHows; 

“Tliis.” 

“This is .so.” 

“I am affected by this which is so.” 

“So this is I who am afiected bv thi.s which is so.” 

Each “slage” in this scale, from mere experienced sen- 
sation to self-consciousness, falls within the comyaass of 
consciousness as here defined, imd presupposes it. 
Accordingly, to see, to hear, to fed, or otherwise to expen- 
cncc something is In be eonsoious, irrespective nrwhether 
in addition one is aware that one is seeing, hearing, and so 
forth, as cogently argi.ied by Dretske (llHX'x see also 
Merker 1997; Searle 1992), Such additional awareness, 
in reflective consciousness or self-consciousness, is one 
of many cimtents of coiisciouHiiess available to creatures 
with sophisticated cognitive capacities. Howevt'r, as 
noted by Morin (2009', even in tbeir case, it is present 
only intermit.l.endv, in a kind of lime-sharing vviin more 
immediate, unretiective experience. To dwell in tlie 
latter is not to fall unconscious, but to be unselfconsciously 
conscious, Reflective awareness is thus more akin to a 
hixuiy of consciousness on the part of certain big- 
hrained species, and no! its defining proywrlv. 

The exploration n! the constitution oi the conscious 
state to be pursued here ^vill vield a conception of its ftinc- 
tional role revolving around integration for action. As such, 
its tunctioiial utilitv- will turn out to be independent of the 
level of sophistication at wfliich the contents it integrates 
are defined. This opens the possibility that the evolution 
ol its essential mechanisms did not have to await advanced 
stages of cortical development, but took place indepen- 
dently of it. As we shall see, certain fimdamental features 
of vertebrate brain organization su.tq^est tliat key mechan- 
isms of consciousness arc implemented in the midbrain 
and basal diencephainn, while the lelencepliaion serves 
as a medium for the increasingiy sophisticated elaboration 
o! ronscions contents. 

M'ith some notable exceptions (e.g.. Bogen 1995; Brown 
19S9; Panksepp 1982; Paiwizi & Daniasio 2{X)1; Scheibel & 
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Scheibel 1977; Sewards & Sewards 2000; Tlioin]>son 1993; 
Watt 2000), brainstem mechanisms have not figured pro- 
minently in die upsurge of interest in the natiiie and 
oi'ganization of con.sciousncss that was ushered in with 
cognitivism in psvchniogv' and neuroscience (Baars 1988; 
Mandler 1975; Miller 1986). Few cognitivisls or neuro- 
scientists would today object to the assertion that ' cortex 
is the organ of coiiscioiisness.’'^ This is, in a sense, a 
return to an older view of the suyiremacv of the cerebral 
cortex from which a fundamental discover.- of tiic late 
194()s had .stimulated a partial I'elrea!, In keeping with 
the sense that the cerebral cortex is the organ oi higher 
functions, it luid lieen widelv assumed that the regulation 
of its two piiuiarv- states - sleey.) and wakefnlness - w'as a 
cortical function, as well (see, e.g., the critical discussion 
of this stance in Gamper 1926, pp. 68-78). ’fhen, in the 
late IfWOs, Vforuzzi and Magoiin (1949,) discovered that 
local stimulation of cirri.itTiScribcd cell groups in the 
pons and tnidhrain of evperiinenlal animals exerts a 
global activating influence on the c^erebral cortex as vv'ell 
as on behavioral state, and that experimental lesions in 
these braiiLstcm sites are ca'jiablc of rendering animals 
somnolent and even comatose (Vfagniin 1954; cf. Parvizi 
&r Daniiisio 2('H13). 'I'his came as a shook to the cortico- 
centric perspective, and slnniilated an avalanche oC 
research on brainstem regulation of sleep and wakefulness 
and its relationship to the conscious state (summarized in 
symposium volumes edited by Adrian ct al. 1954; Jasper 
oi al. 19.58; and Ecolcs 1966), 

Those cffoit.s proved to be so successful that the once 
•flai'ing proywsal that the brainstem regulates cortical 
state is unproblematic today, The same cannot be said of 
an allied, laigely neglected, but even more radical proposal 
that emerged from the same pioneering wave of con- 
sciousness studies. Some of the principals in those devel- 
opments - notably the neurosurgeon X'V'ildcr Ponficld 
and his coiloi^ue Herbert Jasper - went on to re- 
examine the routine assumption that anodier Tiigher func- 
tion,” closely allied to that of sleep and wakefulness, 
namely cousciousiie.ss, is an exclusively cortical affair 
(Pcnficid &r jasper 1954), On the basis of a set of clinical 
and physiological obseivations centered on the epilepsies, 
these authors proya^sed that ihe highesi inlegmlwe func- 
tions of the brain are not cornpU-ted <rt the cxnfical level, 
hut in an upper braimtern system of central convorgmee 
supplying the kiy meohanhin of (Antsciousness (Peiifield 
1952). As their pmposai is the natural point of dcpaiturc 
for the present one, which elaborates and updates it in 
the light of siibseqnen( developments, a briel review of 
its bistorv' follows , 


2. Clinical beginnings 

Ponficld and jasper Icii iho analomirai definition of the 
upper brainstem system they invoked scinewhat vague, 
but it W'as suggested to include the midbi'ain I'etit'iilar' for- 
mation and its extension into what w'as then laiown as the 
“nonspecific” thalamus (a nuclcai' grouping encompassing 
the midline, intralaminar, and reiicular thalamic nneiei). 
'Ilioy regarded this anatonucitlly subcortical svstom to he 
lunclionally si.ipra-coilical in the sense ol occupying a 
superordinate pc«ition relative tii the cerebral corte.x in 
functional or conteol terms (Penfield & jasper 1954, 
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p|>. 28. 77; stv softs. 3 ami 4 of the target article follmWiig). 
Tnej callctI it the "cenlrenceplialic sx-stern." and assigned 
it a crucial role in (he organization of conscioiis and voli* 
tional functions (ibid., p. 473). Figure 1 i.s based on a 
figure illustrating A. Kessani's lucid acc«)un( of (lie concep- 
tual setting for (Ik'SC ideas, incliuk'd in the first of tlK- sxTn- 
posiiini volumes cited earlier (Kessard 1954). 

'flic Penfiehl and Jasper proposal eiiierge<l from cxlen- 
siw experience derivwl from an inimx-atinn in neurosurgi- 
cal practice: the)' routincK’ removed sizeable sectors of 
cortex in conscious patients for the control of intractalile 
epilepsv’ (Penfield & Jasper 1954). By perfonning the 
surgerx’ under locxil anesthesia only, the authors ensun*d 
that (iieir patients remained cmiscious. e(H)|X’ra(ive. and 
capaltle of self-report throughout the operation. Tliis 
alhivml the neurosurgi'ans to elt'ctrically stimulate (he 
irsposiKl cortex while (suinnunieating vrith (he patient, in 
order to l(x*ate functioiudly critical urms to Ih’ sparixl 
when removing epileptogenic tissue. They then proceeded 
to remove cortical (issue wliilc continuing to communicate 
with (he patient. 'Ilicy were imprcs,scd In* the fad that the 
remov al of sizea})lc sectors of cortex such as tliose dia- 
grammed in the composite of Figure 2 never interrupted 
the patient’s coittinuity of eonsdoiisness mm while the 
tissue was being sur^eaJly removed. 

Penfield and Jns(X'r note that a cortical removal ev'en as 
radical as homisphcrectomv does not deprive a patient of 
consciousness, hut rather of certain forms of infoniiatinn, 
disc'riminative capiK'ities, or alulities. hut not ofcoiisctnus- 
iiess itself ( Penfield & Jasper 19.54. p. 477; cf. Dev lin et ul. 
2003). 'Hiat dot's not ineiui (hat no cortical insult is capable 
of compromising consciousiK'Ss. In adult humans massive 



Figim* I. F«Mir prirntpal altemativt's regarding interactions 
hrtwren cortex and liraiiistcni in (he eonstiltition of (Ik* con- 
scious stale. Cortex (large mal) and brainstem (small oval) in 
higlih' seheinatic side (saggittal^ view. Small circle: "ccntrriKT- 
phalie sv-stem." In ea(4i allenialivx*. normal waldiig cortical fune- 
tiofi is assumed to require "ciuililing'* acUvatiun originating in the 
brain stem, marked m' (lure dashed airows radiating from brain- 
stem to cortex. Upper left the "lortitxicfiitiic'’ aJlrniatnc. in 
vvhidi inlegratioii (hiougli cortico-cortical connections alone is 
suflicient to constitute llie conscious slate. Upper right- (^irtical 
iritegndion via a suiieoTtital relay, sudi as miglit occur via Uir 
dorsal ihulainus. Only one such rt'lay is de{)icted for tlie sake of 
clarity Tlie sclieme is still corticoceutric. since inU'gration is cor- 
tical. allxil de|xndeiil upon extracortical relavs for its iinplenien- 
tation. I.ovver left: Onirencrphalic hvf^hesK. Iiased on 
tiiagnun IV in Fessard (195-1). Here an essential riinctiotwil com- 
poiM'iit of consciousness is supplied In brainstem tnochaiiisms 
interacting with the cortex, l^nver right: Primarv' consciousness 
implemented in tlx* hrainstetn alone, as in cases of cortical 
rr'moval or damage dtscussed in sections 4.4 and .5 of the text- 


Merlcer f>>nsciousiu*ss without a cerebral eorlcx 



Figure 2. I^rge cortie^ excisions ijerfonned under local 
aitestltesia bv' W Penfif'Id for the control of intractable epilepsv' 
in three patients, entered on a singlr dii^nuii. Tlie patients 
remained muscioiis and rommimicative ihrouglinut the nper- 
atioii- All removals extended to tlw rnidliiu'. *nie two pustc'rior 
casf-s were rigiit-sided. wiiereas the frontal removal was left- 
sided, and lias Iteeti niirnir-imug(*d In no rase was (he removal 
of cortical tissue atcompunird Iw a loss of consciousness, rren ax 
it took plan'. (Kcxlrawii after figure's \'l-2, Xlll-2, and XMII-7 of 
Penfield & Jasper 195-t.> 

bilateral cmrlical damage will tvpically issue in a .so-called 
{H'rsistent vegetative stale (Jeniicit 2002). This by itself 
chx*s not. lM>wt*ver. allow us to make an ccpiatioii 
Ixivvcx'ii cxMlictd furxtioii and cxuiscioiisness, bcxtiiise 
such damage inevitabK' disrupts numerous brainstem 
iiKX'haiiisms iKirnmliv in rixxipt of cortical input, as dis- 
ciisscxl fiirtlier in su})S(‘(|uent sexiions (sex* SIk'W'iiiou 
2004 for the conceptual and empirical complexities of 
the vegetative state). \Mia( impressed Penfield and 

J stsper wus the extent to whk'h the cerebral eortc'X cxmld 
x* siihjcx'tcxl to acute insult witbonl pnxlueing so miieh 
as an interruption in (he continiiitv of consciousness, 
llieir opinion in (his ix'ganl Ix'ars some weight, in that 
their magnum opus of 19^ -> Epilt-psij atitl the Funclionai 
Andtomij of the Uiitiwti Brain - summarizes and evaluates 
oxperieiK'c* with 750 such operations. 

Wlieii the ex]x>sod cxirtex was stimnlatcd olectricallv to 
H-xsess fimciional loealiziition, stimulation paranu'ters 
were adjusted so as to avoid triggering I'pileptic seizures 
in the patient. From time to time seizures wx*rc* nevertlie- 
less triggercxl inacKertenlly. (Xor the large nnmlx'r of 
opc’Cations perfonued. cverv* variety of seizure wus tluis 
]>rrx!iitxxl by cortic*al stiimdation, cxcx*pt one: Penfield 
and J;ispt*r never saw the cx)mple(e clcx*trograpliic 
patteni that aixtunpank's al)senc-e epilepsv' iiuhuxxl In* 
electrical stimulation of any part of (lie cerebral cortex 
(Penfield & JitsjxT 1954. p. 480). Tliis pattern of 3 per 
second trains ol "spike and wave” discharges evoKes svn- 
chronously iii (be two hcniisplierc's. clown to a coincidence 
in the two hemis]>lK*rcs of (lie \er\' first ;i])norina) spike 
detectable in the ekx*tnx‘ncx'phalograni (Cibbs ct id. 
1936, 19.37; Pctifield 6e Jasper 1954. p. 483. Fig. XII-3. 
p. 624. Fig. X^'-26, elej. 

Seizures of this tv-pe Ix'ar diroctly on our topic Inx-ausc 
of (heir cxuispicuous asscxiatioii witli disturl>ancx*s of con- 
sciousness (Penfield & Jasper 1954, pp. 24. 28). In fact, 
they are ofien iuitiaica bv a lapse ol consciousness (p. 
477). and in pure fonn tftcy “consist almost solely of a 
lapse of consckMisnt*ss” (p. 480). Witlioul a preceding 
“aura** or other vvaniing. and in the midst of normal activi- 
ties. (lie patient assumes a vacant expression (“blank 
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stare") and becomes uiirespuiisive. Ongoing af-ti\ities may 
con tin tic in the form of automatisms (as complex as auto- 
matic sy>efctc!i, iinpKiiig organized c(jrtical aeti\dt\',), or they 
ma}' aiTcst for the duration of the often-hrief seizure 
episode. A.I the end ol sneh a seiznee. v/hicli may Iasi no 
more than a fev,' seconds, the pai.ieiil, who iypicaily 
remains upriglit throughout, sometimes actively iiioxiiig, 
resumes conscious activities svliere thev were interrupted, 
has amnesia foi what transpired during the episode, and 
may ha^'c no icnowlcdgc that the episode took place 
except indirecily, hv means ol evidence lor the lapse of 
limn avaiiahle io the disenrsive, posl-sciziiie, iniciicct. 

Penfield and Jasper recognized in these seizures “a 
uni(p.ie o})portunitv to study the iieunjual substratum 
of consciousness" (PenSeld & Jas]aer 1954. p. 4S0; cf. 
Bhimcnfcld & Taylor 2003). The coincident bilateral 
onset and cessation of these seizures spiggested io the 
aiiihot's an origin in a ccniraily placed upper brainstem 
site ol paroxysmal indnrlinn (Penfield 6: ]asper 1954, pp. 
27, 473, 477, 482, 622-633), Though in their experience 
the patteni Nvais not triggered by cortical stimulation, it 
could be evoked cxpcrimcntalh- in the cat by stimulation 
of the midline thalamus (jasper &' Droogleever-'Kori.iiyn 
(947). Modern methods have added both detail and qua- 
lificaiions In the Penfield and Jasper account (see review' 
by Meeren et al, 2005), yet upper brainstem involvement 
in absence epilepsy has stood the test of time, aiid is still 
being actively pursued both clinically and thi'ough 
research employing animal models (Blumcnrold tx 
’I’aylor 2003; Thanober ct al. 1998; Derensart ot al. .2001; 
McOormick 6c (lonireras 2001; Stefan 6c Snead 1907; 
Strafstroiii 2006), We shall return to this matter 133 
Section 4,5,3. 

Penfield and Jasper stressed that the postulated cen- 
i.renccphalic system is siiinmcIriroUy relalfid lo holh 
cerehtvl hemisphere.'i (in the sense of radial rather tlian 
bilateral symmelty (see Penfield & Jasper 1954, p. 43. 
and figures on pp, 145 and 173). Tliey denied that this 
sv'stcm ‘'functions by itself alone, independent of the 
cortex" and suggested instead that it “fuiictioiis iiormallv 
only by means of emplnvmcnt of various cortir-ai areas” 
(Penfield &' Jasper 1954. pp. 473-474). They conceived 
of it as a convergenlly innervated upper brainstem 
S)^tem sening to coordinate and integrate the functional 
economv of the fbrebrain as a whole. iuti3nate]y involved 
ill conscious and volitional functions, as well as in the 
laving down of memories across the lifespan (Penfield & 
Jasper 1954, pp. 140-145. 282). 


3. Bringing the centrencephalic proposal 
up to date 

,-\ valuable review of ilie cenirencephalic proposal, in light, 
o! dcvclopmonls up till i he end ol I he !980s. is provided by 
Thompson (1993, published posthumously). lie calls 
attention to the relevance of the clinical hterature ou so 
called ■subcortical dementia” to the centrencep>haiic 
fhcorv\ and furdicr suggests that animal evidence for a 
suheoriical ‘‘general learning sysiem” may supply some 
ol the anatomical detail Icfi unspecified by PcTificId and 
Jasper. This ‘'general learning sv^item” is defined by 
neural structures which, vvdieii damaged, produce deficits 
ill each member of a set ot liighiv diverse leurumg tests 
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for rats. As identified tlirougli a long-term research 
program conducted by 'i'hompson and colleagues, it con- 
sists of the basal ganglia, including the suhstaiitia nigra 
and ventral tegmental area, vcnti'olatcrai thalamus, 
superior eollieulns, median raphe, and pontine reticuiai' 
formation. Tlie functional signifi(;ance of key members ol 
this constellation (wiiich has access to sensoiy information 
mdepeiideutly of the cortex) is considered in some detail 
in Section 4 of the target article, for which tiie following 
prehminarv* considerations will set the stage. 

The central claim ot the Penfield and Jasper hypothesis 
is a claim regarding svslems-level organization ni neural 
functions. The idea that a system can be ■■aimtomicallv sub- 
cortical hint functionally supra-cortical” is a statement 
about brain inacrosvstems and now the\^ relate and inter- 
act witli one anothci’. It is most easily approached from 
(he side of ihe “linal common path" of al; hram output 
as far as aciisal behavior is ooneerned, namely brainsicm 
and spinal motoneuron j^xiols. Not only are these clusiei'S 
of final ouq>ut cells invaluably iimenuited by multi)>le 
sources of aftereuce (Graf et ai. 2002, Kuvpers & Martin 
1982; Nudo 6c Ma.stcrton 1988; L'golini 1995), but individ- 
ual motoneurons rereive synaptic input from diverse 
sources utilizing dilforent transmitters (H’olstcgo 1991; 
Wenlzel et al. 1995), These sources include spinal and 
bi'ainsteiti patteni generators (Grilliier 2003), various ter- 
ritories of the bruin stern reticubu* formation (Jordan 
1998), and a multitude of both direct and indirect brain- 
stem and Ibrebrain an’eronts, among which the indirect, 
ones often a.i'e relayed via the reticular Ibrmation (Zali.m 
2006). 

Thus, the fact that the motor cortex maintains direct 
connections with brainstem and spinal motoneurons by 
no means implies that it ever is in sole command of beha- 
vior At every level of its descending innervation of moto- 
neuron pools it 's only one of many inputs determining 
final outcomes. Moreover, the motor cortex accounts for 
just a fraction of descending cortical output, and is respon- 
sible for only select forms of distal behavior (Lang & 
Schieber 2003; Lawrence 6c Kuvq.iers 1968; Kinpers 
1982, !987). In such a sotting, the idea that the output 
ol a subcortical slructure might override a cortical one, 
and in (his sen.se couiri exercise supra-cortical control 
over belnaior, is hardly controversial. When an act of 
deliberate effort (sav driven by prefrontal executive 
sv'steins) Is successful in overriding or inhibiting a given 
bchavdoral ccndoncv% the cortex is in command of beha- 
vior, temporarily cxcrcLsing determining cotitioi over its 
course. The iacl. that such eilnrt does not alwavs succeed 
(say in the face of sufficient nm.giiitudes of fear, hunger, 
or pain) means (hat ihe fi'ontal execiitive can be nvarrid- 
den by more primitiv'e mechanisms. \Alien a subcortical 
source prevails in such competitive interactions, an anato- 
micalK’ subcortical system has exercised supra-cortical 
lunciional control over hchavinr. 

It is necessarve in other words, to distingijish "higher" in 
the sense of coguith'e sophistication from "higher” in 
control terms. In this light, the Penfield and Jasper propo- 
sal amounts to a claim that certain upper brainstem 
sv'slems in receipi ol convergent cortical projections 
occupy a superordinate position in ihc latter sense. As [ 
detail further in subsequent sections, (he diverse hemi- 
spheric as w’ell as brainstem inju.it tc.) these structures 
equips tlieui for tiie kind of superordinate decision 
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iiialdiig crucial for the global sequencing and control of 
bcha\ior (Prescott ct al. 1999). it is also within processes 
dedicated to "iiitegratioii ftjr action” that we can find a 
wcU-dciincd functional role for a paiticnilai* mode of 
neural organizabon ihal qnaltfifts as conscious, in good 
agreerrienl wilh (he Penlielc and Jasi^er proposal. To set. 
the stage for a treatment of that more demanding topic 
in sections 4 and 5, two lines of evidence regarding brain- 
steTii function that l.iear on their j>ropf»al are briefly 
reviewed. 

3.1. The Sprague effect 

Crjmplete removal of the pr^sterirjr visual areas of one 
hemisphere in the cat (paiictal ai'cas included) renders 
the animal profo\.indly and permanently nnrcsponsivc to 
visual stimuli in (he half of space opposite the eortJcai 
removal (Sprague 1966; see also, Sherman 1974; WiiUace 
e( al. 1989), The animal appears blind in a manner resem- 
hliiig the cortical hliudness that follows radical damage to 
thvO gcniculostitatc system in humans. 1'ct inflicting 
additional damage on such a severely impaired animal ^ 
(he midhrairi level ms/ore.s (he animal’s ability (o orient, 
l.o and In localize stirnuli in the formerly blind field 
(Sprague 19t)6; cf. Sherman 1977: Wallace e{ al. 1989). 
This is accomplislied by reiiioviiig the contralateral 
superior colliculus or l:)y atr iuteiweiition as small as a 
knifc-cut that severs fibers ninning in the ccnti'al portion 
of the eclliculat' commissiii'o. ’I’hai is, adding a small 
amount of damage in the brainstem to the cortical 
damage “cures” whal. appeared to be a behavioral eflect 
of massive cortical damage, Tlie restored visual capacity 
is limited essentially to the ability to orient to and approitch 
the location of moving visual stimuli in space (VVallacc 
cl al, 1989). Visual paUprn discriminalion capacity docs 
not recover after tne midbi’ain intciVTcntion (Loop & 
Sherman 1977), ihniigh (he midbrain mechanism can be 
shown to play a role even in such tasks (Sprague 1991). 

The Sprague effect is a conscqitcncc of secondarv’ 
effects geiiex'ated at the brainstem level by the imilateral 
cortical removal (Hiknsaka &■ VVurrz I9<S9; Hovda & 
Villablanca 1990; Jiang e( al. 2008). The damage not only 
deprives (he ipsilalei'al superior coiiici/lus of its normal 
and protuse cortical input (Berson Ik Mclhvain 1983; 
Halting ct al. 1992; Palmer ct al. 1972; Sprague 1975), 
but it uiibahuices c{;llici.;lar fiinction via iudirtxjt projection 
pathways. Chief of these is the powciful inbibitoiy projec- 
tion from (he subsianOa nigra to the colliculus, which 
crosses the midline in a narrow central portion of the 
collicular coiiiniissure (McIIaffie et al 1993; Spmgue 
1996; Wallace et al. 1990; for additicmal |X)ssibilities, see 
Durmer & Rusencjuist 2001). The "restorative” interv'en- 
tions partially correct this imbalaiicc, allowing the coilicu- 
iar mechanism io resume al least paii of it-s normal 
lunciinnai conirihuiinn In behavior, with partial restor- 
ation of visuallv giiidcd behavior as a result. 

The }){;iiit is uiiderscoied by tlie analogous ciicuiii- 
stances pertaining to the neglect of one half of sypace (uni- 
lateral neglect) that follows more limited inactivation of 
the cortex (by reversible cooling) at the junction of occipi- 
ial, parietal, and temporal lobes in one hemisphere of the 
cai. Tlvis tiaglec( also liKs upon inactivation (b\' reversible 
c{X)liiig) of the superior colliculus opposite to the cortical 
inactivation (Lomlrer & Paviie 1996). Analogous 
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restorative eftects of midbrain damage on neglect caused 
W frontal cortical damage have been obscivcd in a 
human patient (Weddell 2004). Though the unawareiiess 
featured in cases of unilateral neglect in humans is fai' 
Irom a simple entity (see review bv Mesulam 1999), it 
bears on our topic by being perhaps (lie ciosesi approxi- 
mation to an impairment that includes specific effects on 
consciousness prodiiced by localized cortical damage 
(Driver & Viiilleumiei 2001: Rees 2001; see also Jiang 
ct al. 2003). 

The Sprague efieci demonstrales (hat hidden in (he 
hemianopia or ncgicej caused by cntiicai damage fes a 
deficit on tlie p<ut ol a brainstem visual meclumism dis- 
abled as a secoiidaiy effect of the cortical removal. Tliis 
means that a functional deficit follov\ing damage limited 
to the cortex cannot, as a matter of course, be taken to 
reflect, an exdiisiveiv cortical contribution (o funrlionai 
capacity, because the dclicit may roiled "rcmnic” ciTods 
on brainstem svstems, as well. .As Sprague nriginallv 
expressed it; 

The heiiuiianopLu Lluit follows '..inikteral reiucn'al of tlie corte.x 
that mediales visual behavior rannol be expiainecl simply in 
classical terms of inteiniptinn of the vi.sua! radiations that 
sciv'c cortical funcUon. Explanation of ihc deficit requires a 
broader ixu'm of view, namely, ibai. visual allenl:ion and per- 
ception ui'c riK.‘diatcd at both forobrain and niidbrain levels, 
which interact in llicir control ol visually guided behavior. 
(SpragiM^ 1966, p. 1517) 

Thai conclusion agrees well with (he Penfielrl and 
]as)>t<r pei'S|>ectivt* reviewed in the foregoing; and it tells 
us that without cogiiHance ol' potential subcortical contri- 
butions to a deficit cau-sed by cortical damage, the scope of 
lunctioiis attributed to the cortex will be countcifacti..ially 
inflaied. 


3.2. Target selection in the midbrain 

Although su|>erficially inconspicuous, the superior collicu- 
lus in the txjof (“tectum”) of the midbrain exhibits con- 
sideiable stmctural and functional complexity, Long 
biovvn> to p'av a role in “visual gmsping” or ■■fovoation” 
(Hess el al. 1946; Schiller 6c Knerner 1971), Cui'ther 
study has revealed unevpecied sophistication in ii.s func- 
tional oi'gani'zation (Ktdler et al. 2005; Krauzlls et al. 
2004; May 2005; Spai'ks 1989), it is the only site in the 
brain in which the spatial senses are topograj>hicallv 
superposed in laminar fashion within a common, prc- 
moior, Inrmework for umlli-eriedor ronirol o! orieniing 
(Merker 1980). R.s lunctinna! role appears lo cenier on 
conv'ergeut integration of rliverse suurc.es ol iiilbrmatiun 
bearing on spatially triggered rejflaceiiieiit of one beha- 
vioral target l.iy another, and evidence is accuitiulatiiig 
for a coiliculai' role in target selection (Basso & Wurtz 
1998, 2002; Careiio 6c Krauzlis 2(l{)4; Cavanaugh k 
Wurtz 2(X)4; Fccicau k Mimnz 2006; Ciuuchcr k 
Sparks 1992; Horowitz & Newsome 1999: Krauzlis et al. 
2004; MePeek & Keller 2004; Schlag-Rey et al. 1992; 
Wurtz & Moliler 1974; see also Grobstein 19SS, pp, 44- 
45). Such a role has direct implications for the topic of 
superordinate conti'ol functions. 

A collicuiar role in (argol selection is unlikely in be a 
passive roilection ol decisions (aken in oiher sliurciui'es. 
It is noi lully accounted Ibr bv (be pnwerinl inpui i( 
receives from the substantia nigi’a (Basso k Wurtz 
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2002), and the di\'e.riiity oi collicuUu" aflereiits precludes 
an}' one of them from exercising sole control over eoUieu- 
lai' function. These afferent^ include a wade range of brain- 
stem (Edwai'ds 1980; Ed’.vai'ds ct al. 1979) and xisual as 
well as nonxisi.ia! cortical sources (('oliins et al. 2005; 
Harling c! al. 1992; 1997; Kawainiira & Konno 1979; 
Sherman et al. 1979), Cortical affereirts are monosxoiaptic, 
originating in la}'er \ pyramidal cells, idaciiig the coUicailus 
as close to the cortex as two cortical layers are to one 
another, in the cat they include some 17 visual areas 
(Hailing el al. 1992), and in primaies liiere are coniri- 
hiilions Irom boih (he dorsal (oaricia! cortex) and the 
ventral (temporal cortex) ■'streams' of the \dsual sv-stem 
(Fries 1984; Steele & Weller 1998; \W-hster et al. 1993). 
Any sensoiy inodalitv used in phasic orientiirg behaxior 
appears to receive obligator,' rcpi'cscntahon in the coUicu- 
liis. Besides the major spatial senses o( vision, audition, 
and soiucsihcsis, they include pain (Wang Redgrave 
1997) and exolic senses such as infiuared (llartline et al. 
1978), electi'oceptive (Bastian 1982), unigiietic (Nemec 
et al. 2001), and echolocatioii systems (Valentine & Moss 
1997), depending on spccics. 

In the collicnliis ihese diverse eonvergeni inputs are 
arranged in i.opograpliicaiiy organiTod sheets layered one 
upon the other through ihe depths of the x'-olliciilus 
(liartiug et al, 1992; May 2005). Intrinsic collicular circui- 
try distributes excitaton-' as w'ell as inliibitorv' collicular 
activity within and across layci's and across major colliculaj' 
subdivisions (Rohan &: Kimc 1996; Bril et. a!. 200,3; Binns 
[999; Douboll et al. 2003; free ot ai, 1997; Meredith 6c 
King 2()0-'l; Merediili Sx Ramna 19i)S; Mize et. al. 1994; 
6.zen et al, 2000; Zhu & Lo 2000), Tliere is tlierefove no 
dirtli of complex intrinsic c.ollicukr drcoiitry - onlv begin- 
ning to be systematically charted - for collicular decision- 
making based upon its diverse sources ofanerencc. 

I'hc colliculai' role in target selection is accordingly 
likely to be causal ((.larello Krauzlis 2004; MePeek & 
Keller 2004; see also Findhi)' & W'alker 1999; Yarrow 
ct al. 2004; and sect. 4.2 of the target article). This 
would place the colliculus at the functional top rather 
than bottom of contrni processes in its domain. The selec- 
tion of a target, lor behavior is the brain's final output in 
(hat. regard, li is (he pivotal event for which all other 
processes are but a preparation, sininning them up in 
the actual decision to settle on one target for action 
rather than another (Alipoit 1987; Bnxjks 1994; Dean & 
Redgrave .1984; isa 6c Kobayashi 2004: McFarland 
& Sihiy 1975; TyiTcll 1993; sec Fcctcau & Munoz 2006 
lor rolliciiiar “priority mapping" in relation lo action). 

The functional prediction from the loss oi such a struc- 
ture is not the absence nl target acqiiisition. but its impov- 
erishmeiit. Not onlv is the brain reduiidantlv organized m 
this regal'd (Lornber ct al. 2001; Schail 1997; Schiller ct al. 
1979; Tebovnik ct al. 1994), but the loss of a siipcrordinatc 
lunction in a lavered ennirni architecture docs not disable 
the svstem as a whole (Brooks 1986. 1989; Prescott et al. 
1999), just as a well organizxcd army nee<l not cease lunc- 
tioning on the loss of its commander. A macaque watli 
experimental colliculai' lesions is not incapable of moving 
its eyes onto targets, hut exhibits a reduced variety of 
eve and orienting rnnvcnicnis and is indisiractiblo, a 
common finding in other species as W'eli (Albano & 
Wurtz 1978; Casagraiide & Diamond 1974; Denny- 
Crc'v\ai 1962; Good'ale 6c Munson 1975; Merker 1980; 
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Mort et al. 1980; Schiller et al, 1979; Schiller & Lee 
1994; Schneider 1967). Ibis mav reflect a compromised 
sc()j)c and stwhistiaatioji of target seltiction. and the role 
of tire intact colliculus would accordingly instantiate the 
Penfieid and Jas^rer conception ol a kighe.^l iniegralive 
junction whicli, w-hile anatovdcully aubcortkal , is fttne- 
tioTiaUy mpra-coriiaal . 


4. integration for action 

As noted in section 3, in drawing the contrast between 
"higher' in cognitive terms and ■'higher' in control 
terms, competition for control over lieiiavior ends onlv at 
the stage of the "final common path” of motoncuroncs. 
It is along tliat approach, among upper brainstem mechan- 
isms of“integra(ioii lor action," that we shall identifv apro- 
totvpe organization for conscious f'luiction. The issue takes 
IIS lo the vei'V' origin of the vcdehraie brain plan, w-hich is 
not only ceplialtzed, l.’ut centralized, Not all animals rely 
on centralized iicurai organization to conti'ol behavior, 
own when possessed of a brain. .A number of invertebrate 
forms, including insecl.s, concentrate considerable neural 
resources to segmental ganglia, Tlieir brain is in a sense 
nn moie than (he antei’inr-mnsi of these ganglia, in 
receipt of the output of the s]aecialized receptors of the 
head. It does not necessarily exercise a command function 
in the sense of central control of behavior (sec ..Altman & 
Kion (989). 

The decentralized neural co.tilrol of an insect such as the 
anl allnw's its Ixidy lo suivive without ils brain, Moreovei', 
if given adequate somatic stimulation in this condition, it 
will pciform many of the complex hchavioi's in its reper- 
toire with apparent competence, though naturally 
without roialion to the distal environment (Snedgrass 
1935). .A vertebrate, on the other hand, does not survive 
for more than seeoods after the loss of its brain, beeai.ise 
in vertebrates ev-en vital functions are under central 
brain control. 'I'hc difference with respect to insects is 
imJei'scored b»v the contrasting disposition of m{.)tc.)r 
ociiroiis. In inseets, thev arc eoncentrated to segmental 
ganglia hut are rare in (he brain (Snodgrass 1935), 
wheieas in vertebrates thev populate the brain in sets of 
distiiic4ivelv organized motor nuclei , Motor ctintrol in ver- 
tebrates has "moved up," a,s it were, to that end of the 
neuraxis which leads in locomotion and is in I'eceipt of 
the output of the chief cxtcroccptoi's (cf. Grillncr ct al. 
1997). 

The ba.sie organizational feat i ires oi the vertebrate brain 
are highly conserved acrjss taxa despite unequal develop- 
ment of one or another i>f its senses or subdivisions 
(Nieuwenhiiis et al. 1998). .All vertebrates, that is, have 
“in outline'' the same brain plan, assembled from primitive 
beginnings in rhordale anrestrv (Hiitier & Horlos 1996; 
Holland & Holland (999; Northeult i996b). The promi- 
nent role of large, image- forming eves and their central 
connections in tliis develoyunent came to exert a profound 
effect on the maimer in vvhich the vertebrate brain plan 
was centmlized, with implications for our undci'standing 
of the woiy in v/hich “bigher" in cognitive terms relates to 
■'higher" in conlml terms. That rlcvclopmcnt involves the 
integrative machinerv straddiing (he so-called svmence- 
phalon, or juiiclioii betw-eeii midbrain and dieiiceyiha- 
lon — to wliich we now turn. 
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4. 1. The synencephalic botllenack and how the 
vertebrate brain came to be centralized around It 
'lliere was a lime in prcM-rtc hratc ancestrx’whcn iIk* n>id- 
brain uml dicnccpbalon alone, or rather tire first rostral 
chn'erentiatinns of the neural liilx' that can Ire ItoinologizcHl 
with lire vertebrate initlbrain am! iliencvpiralon. ctrnsti' 
tilted the fniK'tionallv liiglx'sl and a].so anatomically most 
rostral sulrdivision of the neuraxis (llollaird & Ilolland 
1999. 2001; Holland et al. 1994; larcalli 1996, 2001; 
Wicht 1996). It housed the ncitnd circniitn' coniu'cting a 
priinitive, iinpainKl "frontal eye" and other rostral 
scnsoix* e<|uipment (l.;icallt 1996) with premotor cells in 
cephalochoruale filter feeders fn*presenled lodav by 
the laiKX'let). .\s f;ir as is known, ccnhnln* 
chordutc filter ftvders hreked a sen.se of snadl. iui<i they 
w’ere without a telenceplralon altogether (Butler 2000; 
Holland et al. 1994). 

I'hoiigh our brain nomeiK'latiire histoneally groups the 
dicnceplialon together with the telencephalon to inakT up 
the forebrain, tliere is nothing fundamental about such a 
grouping, as the just mentioned phylogenetic circum* 
stjurces show’. Bather, for what folicns’s it will be convenient 
to rc'tain the nrimitive grouping of inidbrain and dieriie- 
plialon togetner under iIk* lalx'l nx^ixliencephalon or 
"optic brain." In all vertel)raU^ these* two segments of 
the neuraxis, along with the transitional "s\mentx*plialon" 
(prc'tcctum) wxxlgtxl Ix’twxxm them, Imhisc tlx* priniarv’ 
terminations of the o|itic tract (cf. Butler 2000). The 
latter covers their external surfaces in the form of a 
ribixm of fibers running obliipiely from the optic chiasm 
IxuKxith the hv|x>thiilamus across the dicnccphalon and 
iiiesciKX'phalon up to the latter's ixx)f (''tectum"). Along 
the ww’ it innervates structures as dilferent as the hvTX)- 
thalamus. ventral thalamus, dorsal thalamus, preteciurn, 
aceessorv optic nuclei, and supt'rior colliculus (tectum). 
The same tcrrilorv also houses some of the major in/egro* 
live xlnuiurt’s of hrotui finictUmal xctff)e cofuimm to all 
wrtr/>m/c.v (see Kig. 

The principal poles of this inU'grative machinerv' are the 
hv]X)lhalatiius fonning the floor of the dicnccphalon. on 
the one hand, and the superior colliculus forming the 
roof of the mklbraiti, on the other. Tlx* fnniier is an intri- 
cate nuclear aggregate critical for the mutmJ regulation 
and integration of a vertebrate's enlirt* repertoire of 
goid-{lircct«l. motivated Ix'havior ciAcring exploratorx’. 
foraging, ingestive. defensive, aggressive. st*xual. social, 
aiul parental nxxlcs of Ix'havior (Swanson 2000), to 
name the principal ones. The other pole, colliculus/ 
tev'tum, serves the intennodal integration of the spatial 
senses bv which vertebrates rt'latc to their suntumdings 
via c'oordimitixl orienting iix)vx‘nx*nts of (.nx’S, head, and 
body, as already summarized in section 3.2. Betwt'cn 
thes(* two is wcdgixl arldilional integrative machinerv in 
the fonn of the inidbrain reticuhir fonnalkm. ventral thala- 
mus. the p('ria(|ueductal grav. the ventral tegmental/sub- 
stantia nigra pwot of the striatal ^’stem, as well as 
“l(K'onx)tor (enters" aixl basic mechanisms s(‘rving naviga- 
tion. I will return to some of these in subsc<|ucnt sections. 

This concentration of conserved integrative machinerv* 
to the mesodienceplialon. I siij^est. reflects the costs 
and benefits of ev olving image-forming eves in the ances- 
tors of vertebrates (cf. NortheutI 1996;i), Full use of tlie 
potential powers of visiutl guidaix'c meant (*voiving 



figure 3. Schematic saggittal diagmm depicting cortical con- 
vergence (in part via the basal ganglia) onto kev' sinictuR*s in 
tlx* region of the "wwiicephatic iKittleneck" (marked In' thick 
arrows in the main figure and by a black bar in die inset) 
.\bbre\intiniw: C, nucleus cuncifomiis; II, b\-]xuba(amiis (preop- 
lic area included); M, niamiiiinarv' Ixxlies; MP. "meso|KNitiiie 
stale conlml nuclei" (kxnis coenileus. |)rdinHiiln|KHitjnr and 
ialemdorsal tegmental nuclei, and dorsal rapbe); MR. mklbrain 
relk'tilar ronnatiuii; N, nibslonla nigra; P, pcriarpicdiictal grav' 
matter; Pi, prelectum; R red nnclrus; SC, sii|M*rior collimlns; 
V. VTiilral tegmental area; Z. /oiia iiKTila. Tlx* dual avnri seen 
issuing fniin sonx* of tbc pvTamkIal cells of cortical taver .5 is 
on illtistralive coiivrniriK'e (hiK. Shaded region marks tlx* 
surface course of tlx* ojitic tract. 

solutions to an intricate .si*! of seiisoriiixttor pmhlcms. 
‘Ilx* confoitixling of scnsoiv* infonnation Iw the scusorv’ 
(x)tisc(|itciKt’S of nxivcinciit ("rc-tifl'crcixx*"; vtm Holst 6c 
Mittcl.sta(xlt 19>50) is |wticularlv pmblomatic for imi^'e- 
fonuiiig evt's. ntpiiring tlx’ir stalmi/itlion w'ith rcs]xxi to 
the wxtrld during mmement. 'Iliis is dom* In* vs'stibiilar 
countcr-rotatioTi pimc’tuatcd bv’ cpiick resets of the evTS. 
which concentrates hlurring-timc to the brief a*set 
('|)is(xk*s. lltits, t'iskm alour twumfi all the sausivs fealun's 
hul(fHni<lctil siMlial mol}ililij of the n^X'jUor anvij ilscif, 
and a full-Hedgod (X’liiomolor svstoni evolved in the 
immediate aixx^tors of tnie vertebrates (BrcUiii 1996, 
p. 272: Kritscb el al. 1990; Wkbt 1996. p. 253). 'Ilx* rHlex 
eiR'uitiV' ('oiuxx'ting V(>slibular and rx’iilomotor nuclei, cen- 
len*d oil the medial longitudinal fiisciculus, is also anxmg 
llie iiKKl conservative and Imsic leatiiix's of tlx* brainstem 
in all vertebnites ((au^)enler 1991; W'imlle & Baxter 1936). 

Vet, will) evt's fav to liini in tlx*ir orbits, there Is no long^-r 
a B\(xl relation bctwven rc'tinal location aixl spatial direction 
rclatKe to IxxK’ or bead, nor to tlx- kx'alizing fuix'lioti of any 
seiLSorv* nxxlalily which (in witolc nr in |>art) bears a fixed 
relation to tlx* Ix'ad. Hcixt’ the netd for iiilcmxHhJ inte- 
gration. forwhidt the sensorv* integrating im'clumisni ofcol- 
liculiis/tectum - pa'sentin the roofoftne inidhrainofeven 
jawicss vertebrates - panides the basic, carlv aixl con- 
servid sohrtkm (Iwitlxjii cl id. 1999; Zomm Dubuc 
1996). But mxt? these bask* pmblems of vision were 
solved, a Ironns was witliin aaeh; Molrtle evt's pa'sent a 
liigldv ellk’ieut means for sampling the envimmnent. pai- 
vimd their control can be linked to molKational mechan- 
isms ensuring llreir appropriate deployment in accordance 
with shilling ixxd.s. 

It appt'ars, in other woals, (hat as (he vx'rtebrate brain 
plan Irx^ s)ia{X’ in pawcrtebrale ancestrv’ under pa'ssure 
of the evolution of mobile, imagc-lbrming ev*es, a central 


BEHAVIOani. AND BRAIN SCIENCES (2007) 30.1 


69 


153 


Merkar: ('onscioiisness withnid a cerebral cortex 

association between optic control circiiitr)' and niajor 
neural mechanism for the intcgi'ation of bchaxior/ action 
\vere forged in segments of the neiiraxis covered and 
innervated bv the optic ti'act tcf. Fig. 3). At the time 
when (his nniir nrieniing maehineiy and associaied 
infegraiive meebanisms evolved, (he forebraiti w’a.s siiii 
dominated by olfaction (Braun 1096; Northeutt & V^-lclit 
1997; Wichf & Northeutt 1992). Tlie sense of smell 
added no firndamentallv new control rerpiirements 
comparable to those of vision, and olfaction accordingly 
coidd he integrated with the mesndieiicephalic control 
system hv eandaliy directed fiber piojcclions. 3'hcsc 
simply happen to arriv'e at the “optic brain” from an anterior 
direction, whereas other senson^ alFerents I'eaeh it from a 
cauded direction (somatosensoiy. octavolateral, i.e,, wstibu- 
lai'/auditoiT/ lateral linc/clectroscnsonc etc.), or directly 
“ Irons the side’ through the optic iorri (cl. Hidler 2<X)0). 

Indeed, however rnuch the icionecphalon subsccjucnlly 
expanded, even In (he point ol hurvangthe mesndiencepha- 
lon under a inuslirooiniug niammalian ne<x:ortex, uo other 
an-angeiuent was ever needed, and that for the most funda- 
mental of reasons, N o efferent nerve has its motor nucleus 
sili.ial.ed above the level of the midhrain. This means that 
the vety narrow crnss-scctinn of (ho brainstem at (he junc- 
tion between midbrain and diencephalon [svneneepbalon, 
marked by an'ows in the main part of Fig. 3 and by a black 
bar in the inset) carries the total extent of information by 
which the forebrain is ever able to generate, conti’ol, or 
induenee behavior of any kind. If, therefore, integration 
is for action, as proposer! here for the mcsorlienccphalio 
control system, inl'onnation-theory poses no obstacle (o 
having an expansive neocortex make its contiibution in 
this regard by convergent projections onto the highly con- 
scivcd and pre-existing machinerv’ of the midbiain and 
basal diencephalon, which Ihcroforo could retain its old 
integrative functions (see Fig. 3). Indeed, a bottleneck of 
ihis kind is exactly what is needed in older to convert the 
massively parallel and distributed information cap<icit)- of 
the cerebral hemispheres into a limitcd-C’apacitvy sequen- 
tial mode of operation featured in action selection for 
colicrent behavior (Allpnit 1987; Raai"s 1993; Cahanao 
1996; Cowan 200b Mandler 1973; 2002. Cli. 2: McFarland 
&Sibly 1975; Tyrrell 1993). 

That is, one need not laiow anvtliing more about the 
v'ertebrate brain than the fact that its most rostral moto- 
neurons aie located hclow tlie synencephalic bottleneck, 
to know that tlie total informational content of the lore- 
brain must undergo massive reduction in tlie course of 
its real-time translation in(o behavior. In the setting of 
such ol'iigatory "data reduction" in a stretch of the ueur- 
avis hosting major systems lor the global I'egulalion of 
beiiavior, a sr; far unrecognized optimizing principle ties 
hidden in the mutual dependency that links the motiva- 
tional, the scnsoiy, and the action selection requirements 
ol (ho brain's control tasks. 'I'hcv form a "sciociion tri- 
angle," the principle of wliich is introduced liere Ibr the 
first time. The efficient neural implement alien of this prin- 
ciple inav^ harbor the secret of conscious fimetiou itself. 

4.2. The ‘'selection triangle”: A proposed key to 

conscious function 

Rlemanlarv necessities of animal existence such as food, 
shelter, or mates are not tinpically found in the same 


place at any given time, and they eacii require different 
and often incompatihlc bchaviom. An animal’s activities 
accordingly unfold under ccjiistraiut of multiple goals (.>r 
motives derived from the evolved and acquired needs it 
must mi through the sequence oi its diverse actions over 
time (Baerends 1976; Tinbergen b)51). The (asks set hv- 
these goals compete for an aniinal's behavioral resources, 
and l>ecause tlie actions by wiiicli tliev are iiiiplemeiited 
are alwciv's eoimned to tlie present (where tliey tvpicL-illy 
arc executed one at a time), their scheduling (action selec- 
tion) iealnres j>erpe}Hal trade-oils in the time and ellnrt 
that is alloeatcd to them (McFarland 6f Sihiy 1975), The 
ethoiogical insight, that animal beiiavior rests upon a foun- 
dation of divaarse goal functions that sometimes entail 
incompatible tasks or behaviors requiring secpiencing./ 
selection, entered the so-callcd behavior-based approach 
to ro!iotic,s under the name "arlion selection" (Blumherg 
1994; Brooks 1986; McFarland in Hoiislnn, 1981; .Macs 
1990; Prescott e! ai. 1999; T'ciell 1993; see abo Mevei' &: 
Mulson 1991). 

The needs reffected in the time budget of an auiiiiars 
ta.sk allocations arc. however, only one side of the cqi.iation 
of elTicient decision-making. The rulfillment of needs is 
contingent on available i'hcsc arc scattered 

in (he world as ever-shifting(arget.s of approach and avoid- 
ance among livelv and often unpredictable contingencies 
within which thev must be detected, located, and ident- 
ified. often among multiple competing alternatives, all in 
real lime. Interposed bol.wecn the needs and ihcir fulfill- 
ment through action on the world is the body with its 
appendages and oilier re, sources for gelling about, in (he 
world and manipulating its objects, In concrete terms an 
action is a time series of bodily locations and confor- 
mations. These aix: what connect needs with opportu- 
nities, in so doing they themselves heoomc a raotor in 
singling out a given opp<:)rii.inily (iarget) for action 
(target selection), This is so because determining which 
one of several available potential targets is the best 
current choice for action will often depend, not on 
current needs akjne, but additi(.>nally on the disposition 
of the body relative to those targets (in terms of its 
posture and position, movernent trajeelnry, energy 
reseives, etc.; ef, Kording isr Wnlpert 2006), 

In principle, each of the decision domains just invo- 
ked - action selection, target selection, and motivational 
ranking - may be defined in its own terms, witliout 
regard to the others, 'i'hcy mav’ even make their contri- 
butions to behavior independently of one another 
(Altman &r Kien 1989; Brooks 1986). Rut from the 
inherent llxnctional relationship just sketched, that is, the 
iaetthai in terms of optimal peilru'inanee largel seledwn 
is not itulcfMiiukmt of action sclvctio?;, and neither if 
these is independent of motivational stats (reflecting chan- 
ging needs), it follows that savings ai'c achievable by 
exploiting that triangular dependency. It is not possible 
to reap the benefits of those savitigs sliort of finding 
some WW' ol interlacing the three state spaces - earh miil- 
tidimeiisional in its own right - within soitie common 
coordinate space (decision framework) allowing their sep- 
arate momentai'V slates to interact with and constrain one 
another, ’['his extends (o .such a triparlilc inloractinn (ho 
principle already derived Ibr (he elllcient management ol 
motivational trade-offs, namely, the t<jnveii:ilnlitv of differ- 
ent motives tlu'ough a motivational ■eommon cun'ency" 
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and tlieii’ convergence among tlieniselves at some point in 
the svstern (McFarland ik Sibly 1975; see also Cabanac 
1992, and further in the present article). 

The principle of a centralized brain system dedicated to 
ihis decision domain follows irom ihis. i hough nolthe par- 
lici.ilars ol iheihree-'vvav interlace I hai must form its center- 
piece, EvoKiiig such an intei-face is far from a tri\4al 
problem, all the more so since its decisions must be made 
in real time. Tlie brain, of course, has no direct access to 
either the tai'gct states of the world or the action states of 
ihe hndvlhal must be compared and matched in the light 
ol motivational prinritios. li is saddlod with an inverse 
probleiii on both sensoia-’ and motor sides of its operations 
(Grjllistel 1999; Kawatoet al. 1993). The indirect reflections 
ot'relex’ant parameters to which it does have access, come to 
it, moreover, in diverse data formats. The differences 
helween (he spatial senses among ihemseKes in this 
regard arc miln compared In (hose between any one ol 
these senses and the various miiscidoskeletal aiiicnlaiions 
and configurations the)^ seive to cotitrol. How tlien might 
the fbnner be compared with the latter? Add to tljis the 
already mentioned circi,.uTistancc that cvcjy mowment 
eorifounds the sensoiy information needed to guide beha- 
vior. and that the needs to bo taken into aoeounl differ 
not. only in nrgenov, but in kind, and the size of the 
design problem begins to emerge in outline. 

To exploit the savings hidden in tlie t'unetiunal interde- 
pendence between tai’gct selection, action selection, and 
motivation, this confounded eomplexiiv must he radioaily 
recast, to allow the thivc domains to interact directly in 
real time (bi’ the determination n( “what to do next.” It is 
the principal claim of the present target article tliat the 
vertebrate brain incoiyorates a solution to this decision 
problem, that it takes the general form of a noiiral 
analog milUy mnulaiion of the pmbicm space of ihe tri- 
pai'titc interaction, and that the way this simulation is 
sl.t'iicliired oonstitiiles a conscious mode of funclion. It 
equips its bearej’s with veridical experience ol’an extenmi 
world and thcii' own tangible body maneuvering uithin it 
under the influence rif" feelings reflecting luomentan^ 
needs, that is, what wo nnnnaily ea!i reality. 'I'o this end 
it leatiii'es an analog (spatial) mobile “body” (action 
domain) embedded within a movement-stabilized analog 
(spatial) “world” (target domain) via a sliared spatial coor- 
dinate svrteui, subiect to bias from motivations variables, 
and sup)>lviiig a premotor output for tlie {.•ontro! of the fiill 
spccics-spccific orienting reflex. I'hc crucial separation 
of body and world on which this ai'rangcmcnt hinges 
has reoentlv' been worked out in lormal terms by David 
Phiiipona and colleagues (Philipona et al. 2003; 2004). 

We have already seen in sections 3.2 and 4,1 that the 
roof of the midbraiii of vertel.>rates houses a sopliistk’ated 
laminar supciposition of the spatial senses in a premotor 
framework for orienting, it appears to contain tlic essential 
signals for bringing those senses into registrv’ (Croh &■ 
Sparks 1996; Jay 6c Sparks 19S7; Krauzlis 2001; Populiu 
Ik Yin 1998: Van Opsial ei al. 199.5; Zella el al. 2(><)lt and 
for stabilizing the world relative to the )x>dy. Such stabiliz- 
ation is likely to utilize not only vestibular information 
(Bisti ct al. 1972; Plorowitz ct al. 2005), but cercbeUar 
‘'dccorrnlatinn" as well (Dean ct ai. 2002: 2004; of. 
Guillaume 6c Pelisson 2001; Tlirai ei al. 1982; May ei. al. 
1990; Niemi-Junkoia 6' Westby 20{K)). The lawred 
spatial maps in the roof of the mi(.lbram would, in other 


Marker: (,)!onscioiisness wiihnnt a cerebral cortex 

words, represent the vertebrate brain’s first bid for an 
analog simulation of a distal "world” (Schcibcl 6c Schcibcl 
1977). We also sav/ that the other pule of the “optic brain, " 
the hypothalamus, houses the basic circuitry lor regulating 
and intagraling moUvational states related to goal-directed 
behaviors. Its outpni is brought in hear on ihe intermedi- 
ate and deep layers of the superior colliculus not only by 
direct projectioiis (Beitz 19S2: Rieck et al, 1886). but 
iudireedy, voa massive and {organized pruiections from 
hypotlialamic nuclei to different sectors of the peri- 
aqiceducial gray substance (Goto el ai. 2905, see reis. .38, 
37. 39. 222. 6c 256 in Swanson 2000). 

The periaqueductal gray is a midbrain territoiy inti- 
mately related to the deeper colli cular layers. It siirrouTu's 
the cerebral aqueduct, and plays a critic'al rc)le in the 
expression of a variety of emotion-related behaviors such 
as defensive, aggressive, sexual, vocal, anc pain-related 
ones (Adams [979; Bchhehani 1995; Fernandez dc 
Molina & flnnsparger 1962: ITolslege el al. 1998; 
lurgeus 1994: Kittelberger et al. 2006; Lunstein et al, 
1998; Mouton 1999: Panksepp 19S2; 199Sa; Watt 2000), 
Its longitudinal columns arc functionally organized in 
terms of high-level tasks, goals, strategies, or contexts, 
such as “inescapable versus cscapabk; pain” (Kcay 6c 
Handler 2(K)2). Ft achieves particular prominence in 
maininals, and stimulating it electrically in conscious 
humans evokes powerful emotional reactions (Heath 
1975; lacono &: Nashold 1982; Nashold ct al. 1969). Func- 
tinnallythc pcnaquoductal gray is continuous and rccipro- 
caliy intorconnoctod uith the immediately overl^'ing deep 
layers of the superior colliculus (Hittencoiirt et al. 2005; 
Cadusseau & Roger 1985; Gordon et al, 2002; Grofova 
ct al. 1978; Halting ct al. 1992. Fig, 27; Sprague ct al. 
1961; Wiborg 1992). Here, then. in the intermediate and 
deep coilioular ennncelions with hypothalamus and peri- 
aqueductal gray, lies a connective inteiTace between the 
brain’s basic motivational systems and the orienting 
machiiierv- of the collicular analog '■world," 

The thiiyl member of the selection tria:iglc enters this 
syiitein thmugh die pixjininent projections from the sub- 
stania nigra to the intoiTncdiafc enllicnlar layers (|iang 
el ah 2tK)3; Mana 6c Ghevalier 2001 ; see also sects. T1 6c 
3.2). Here ihe final distillate of basal ganglia act.ion- 
reiated information is iuterdigitated with the latticework 
of histocheniicalJv defined comparteiuents that organize 
the input-output relations of the iiiteimediate colliculus 
(Graybicl 1978; Hailing ct al. 1997; liling 1992; llling & 
Gracbicl 1986). It appears, in other words, thac the terri- 
tory extending irom (he dorsal siirfaee ol (he midbrain (o 
the aqueduct houses the cormectivity needed to 
implemeni a (liiee-way interlace n( ihe kind nutlined in 
the foregoing discussion, and it is herel.iv prcqiosed to do 
so. The clcmcnLs of this scheme arc sketched in Figure 4. 

Such aconception fits seamlessly with the proposed role 
of the superior collienlus in target selection outlined in 
section 3,2. As noted there, the selection of a traget for 
action is the final event hi the hiuiii s real-time decision- 
makiug regarding “what to do next,” The significance of 
gaze control, moreover, goes far beyond the matter of 
moving eyes-and-head in space. The gaze plavs an organiz- 
ing role in a wade mngc of behav iors bv 'leading" manv 
forms of action, as has been shown in exquisite rialaii for 
manual reachhig and iiaaii))ulatic>ii (Joluuissoii et al. 2001; 
see also Courjon et al. 2004; Jackson et id. 2005; Schneider 6c 
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VIcrkiT C'cHiscioiwnoss wUlioiit a «■ n-bral fortt*x 



Fipirc -1. The three priiH-ipal <inmuiu« of "worid“ (Ur^l selec- 
llon). "hoiiy' (action selectioii). and "iiioiivalioir (needs) that 
iniisl interact to nptimi/e decision processes in real time, por* 
Irayed in their prop>se<l "pritiiufy’" iinpleinentation in tlie roof 
of the iiiulbrain. ll)e evtension of its lo^c into tlie forehrain, 
and (he cerehra! cortex of inaininals in |Hir1icti]ar, can he con* 
cehed in tenns of this primary s\-5lrm “writ Urge," as fotkiu's 
(cf. Pi^. 6 in parliciihir): A dorsolateral to \eiitmmedtal path 
from the surface of the cnlliciihis to the midhrain aqueduct cor- 
rrs|KnKls to a posterior to frontal to medial path in the cortex. In 
the reverse dinx'lioii, aitd in fiinclioiial trmis, it reads “inotiv- 
ntion,” “action.' and “world. " S. I, and D; superficial, Inlermrdi- 
ate. and deep layers of llic superior crdliruliis. respeciively. P.AC: 
iIh* iH‘ria(|iieductu( j^ray matter suiroutidiiiK iIk* midhrain cer- 
ebral lapiadiKl. Ridirrrtiniial arrow alipied with the cnllicular 
lamina stand fur com|)rnsatory toordinate traiisfonnations. 
Drawing; Im.s4'd in part on llartin^el al. (1907). 


IViiIh'I 2i)()2; S(iiplK)m ft al. 20(K): WoriKT ft ai. 1997). 
.Nor is (hf output of tlif tiH.'to-pc'riiupifductal system 
liniited to tin' spccies-spc'cific orienting rc’llfx: it includes 
escape l)olia\ior (Dean el al. 1989; Merkcr 1980; Spr^uo 
ft id. 1961) as NVfll as a nuinlKTofinnatf |X)stund sclifnm- 
lisins asscK'iatfd wnlli l)c)iaviors un(k*r pfriacpicductul 
control (liolstf^’c ct a). 1996; Ixxisteiii et id. 1998). 

Ill its priinitivc begiiinings, the “world" of the proposed 
iKuirai n^ality simulator presumably aiiiountt'd to no more 
lliiU) a twxi-dinu'iisional sc'ct'cn-liki* map of spatial din.'C- 
lions on whicii |K)tcntial targets mi^it appear as mere 
loci of motion in an otliomnse fealureless noise field, 
(k'rnu'd more bv tliiHr displacement iban bv any object 
features (see Stevrig tx Uartb 2(M)I, for a plausible 
siinnlalion). AcKiUicx^s on this primitKe arrangement 
appaix'iitly proceeded liy adding to it more sophisticated 
inlonnalion from a rostral direction. *l1ius, the abilitx' of 
a frog to side-step stationary liarriers during prex'-catcfiing 
is dependent iipxi input to tlie tectum from tlie re^oii of 
tin* caudal thafainus and pretex^tum, just anterior to tiu* 
tectum (Kwert 1968; Ingfe 1973). With the elalKiratinii 
of the (eieiux'pbaion. culminating in the nc<K'ortc*x of 
mammaJs. the arrangement was expanded furtlier (see 
Section 4.5), into a fully articulated, panoramic three- 
dimcnsioiud w*orkI eom|>ostH! of sli^cfl solid objc'cts; tlie 
world of our familiar phenomenal experience. 


4.3. Inhabiting a neural simulation 

\Mifther primitK'e or adsanced. the fundamental simpli- 
fying devkx of the proposed simulation space is to 


associate the origin of its shared Ixxly-wnrtd ctxirdinate 
system for orienting with the liead representation of its 
analog body*. Tliis does not mean that the coordinate 
.sx’stem itself is head centered (Le.. mrAvs with tlie 
hcxid). At brainstem kwels it ap|K*(irs. rather, to he 
oeul(KX>ntric (Klier et al. 2001; Mosciunakis 1996; 
Moschovakis & Highstein 1994). It means only that the 
(txirtlinate sv’stem origin is lodged in tin* head represen- 
tation of the simulated analog visual body, say in close 
proximity to its analog eye a*gion. With such a l(Hatioii. 
a number of sensory-sensory mismatches and the con- 
tamination of sensorv* information by moxemeni caused 
by the largely rotiirx* dis])lacxmcnts of eyes and head 
iiivolvcxl in pc‘rpt‘tiial orienting movements can lx,* reme- 
died - to a first approximation - by spherica] axinlinatc 
traiisfonnations. lliis 1 x 011001 )* of contrd helps c'xplain 
the fact that at the brainstem level not only evx* move- 
ments, but als<i bead nHiVTiiients. ck'snite their very 
different musciilo-skeletal demands, utilixx' a common 
iiilenncxiiale (xmtml sv’stem or^uif/cxi in .separate 
liori/ontal and vertical, that is. spherical, cYxutfinatc^s 
(C!robstein 1989; Miisiiio 1992; Masino & Cnibstein 
1989; Masino £c Knudseu 1990; see also Isa 6c Sasaki 
2002). In liiimans. cnvt'il orienting of attention, as well 
as tiK- visnoiiKitor map for reacdiing (Cawiyswwski 
et al. 2005; V'etter et al. 1999), appear to lie framed in 
.spherical coordinates,^ |X7rliaps reflectiiig colliciilar invol- 
vement in both fimctions (NiUller et a). 2(KW; W'erner 
ct al. 1997). 

lliere is reason to Ix'liew lliat llw implic-U “cgp-cxMiter" 
origin of (his ccxirdinate spaco is (he position we oursoKc*s 
ocx'upy* when wx' ait* conseimis, and that the analog Ixiit)* 
and analog world of that spacx* is what we exiieriencx* as 
and call onr tangible, concrete IxxK* luid tlie extc^nial 
wYirld (cf. Note 2). Tliis would c*xpjain tlie iraxlucible 
asyniineln* adhering to the relation lx,*l\vc‘en perceiving 
subjix-t aixl apprelK'iidcxI objcx'ts defining the cxmseioiis 
stale. Tlie ego-eenter placx>s the conscious subject in an 
inherently “p(‘rspixiiv*«il," viewpoint-hascxl, ndation to the 
(xnitonts of seiison* cotiseionsiiess. It is from tiu're that 
ubicx'ts are appreheiKkxt; objcx*ts do ixit apprc‘lu*nd the 
subject (cf, Mcrla^r 1997). By the same token, iIk* one 
nccossary cxmstilucnl of consciousness (hut c*an never be 
an objex-t of cYiiisciousness is (bat wry* vantage jxiint 
ilsc'If, namely, the origin of (lie cixutlinate system of the 
simulation space. It cannot be an object of coivsciousness 
aiiv tixire tlian an eye can see itself (Schopenhauer 1819, 
vtil. 2, p. 491; see Baars 1988, pp. 327ir for this and other 
"conlextuar aspex'is of cxMisclonsness). 

Should these reasons appear somewhat abstract and 
rarefied, there is a far more concrete indication to tlie 
same cffcxl. Our veri' IxxK* bears a tell-tale .sign idlowing 
us to rcxtigni/x* it as (he paxliict of a neiinil simulation. 
Msion differs topologicalh* from soiiiesthesis and audition 
by its limited angular subtense. }xirticiilarly* in animaJ.s 
wntli frontally direetcxl cyxs. The other two senses can be 
mappcxl in Iota onto a spherical cxxirdinate sy*stem for 
orienting, wliercas vision is only partially niapp^ in this 
WYiv. Hiis is not in itself a problem, liut bcxtime-s one 
given that vision can be directed, not onK* to the exlem:il 
world, but to the IkxIv ilscOf Tliis neex’ssitates .some kind 
of junction or Iraiisilion between tlie distal visual world 
and the proximal visual Ixxlv, and iIk’i'c a problem (kx^s 
arise*. 
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McrktT C>>nsciousiu*ss \vi(hoii( a ccri'bral cortex 


Hiough, as w liavx' sivn, iIk* cgo-c<*ntcr is present in 
coimnoiisricss by iiiipllcation only, its location can be 
detennined empirically ((’ox 1999; Heriiig 1%T9/I942; 
tlmeard & 'remplelon 1966; Neelon el al. 20t)4; R(K‘Ic«1s 
1959). It is sin^c, and IcK'atcd Ik’IuikI tlic bridge of the 
nose inside oiir head. From iIk’ix* wx* ajypetir to confront 
the visible world directly through mi empty and single 
cvvlopean aia*rtiire in iIk* front of mir head (Horing 
1879/1942; Julesz 1971). Yet that 1$ oKioiisly a mere 
appearance, sintx* if we were literally and ac-tualK* 
located inside our iK'ads we ought to see, not tlie wx)ri(l, 
but the anatomical lissiK*s inside the front of our skulls 
when looking. 'Hie cvclopc'un api'rture is a cxinvx'nient 
neural fiction througfi w4iich the distal visual world is 
''inserted" through a missing part of the proximal visual 
IkxIv, which is “without hearl" as it were or. more pro* 
cistdv, missing its upper fatx* region (set* llmding 1%I). 
Somesihesis bv’ txmtrast maintains unbroken continuity 
across this region. Tlie emptv opening through vvliich we 

K out at the wxirld betrav's the simulotcxl nature* of the 
- and world that art* given to lus in consciousness. 
The essentials of the amuigenient are ck*pictetl in liighK* 
schematie form in Figure 3. 



Figun* 5. Higlilv scliemalk' depiction of the nested relation 
iK'tweni eg^i-cenler. neural bodv. and neural world constiliiling 
the analog neural siiiiulntion (“i^ity space") proposed as a sol- 
ution to tiu- Iri-iMilitc selection problem descriltetl in die text. 
Black depicts tlie plivsical universe, one part ofwbicli is the pins* 
ical ImhK’ (black oval), IkUIi of whk-h are neerssariK' otiLsidc of 
consciousness. One part of the phNskal IkkK’ is tlie pliv'siral 
brain (circle; shaded and unsliadedl It tontains tlie “r^iw 
space" of (onsciousnes-s (inisharird), separated from ntitcr, 
itonconscious (sliaded) fuiK'tinnal domains hv- a heavy black 
line, signibing ibeir esrhisioii from caiiscioasnf*ss Arrows 
iiiai’k interfaces across whidi neural inrormalinn may pass 
without entering consciousness Tlir designation rgo-cenler is a 
scnsnrinmtnr construe! unrelated to the concept of srlf- 
cunscioustiess. S€*e text for furtlicr details. 


‘I1u‘ simuUtcxl nature of our brxly and wxirld is further 
supported by a numlier of plietiomenu that alert us to 
the svijtlietic nature of what we tvpically take to Ik* pitys* 
ical reality itself, that Ls, phenomena such a.s inattention 
blin()iK*ss, ebange blindness, and allied effet'ts (O'Heagmi 
et al. 2000; Rensink 2902; Rimsink et al. 1997; Simons 
(’baliris 1999). Such “deletions from consckiu-sncss" can 
be eonnlered Iw aj>propriately placet! inicroslimulatinn 
of the stijverior eollicnlus ((lavimaiigh & Wmrtz 2(K)4; see 
also Muller et al. 2(X)i5). Tliese varhuis imlieatioiis all 
support the conclusion that wliat wv confront in sensoro 
etMisciousness is index'd a sinmiattxi (sviithetic) world 
atul Ixidv. 

As central residents of that simulation, wx* me subject 
to ever sluRing moods, feelings, urges, emotions, and 
iinpulst's. Ilicst*. then, wxnild Ik* tlrose mijK'cts of the 
brain's motKational dynamics that reaeli it>nseioiisnt*ss 
(cf. Oalianac 1^)92: Panksepp 1982: l99Sa). 11k* ro*ason 
they tio so. according to the pix'senl proposal, is their rol* 
evaiKx* In tlu* tripartite dt'tenninalinn of wliat to do next, 
as outliiuxl in tlu* foix*going diseus-shui. A striking illus- 
tnition of this principle is aflbrded Iw respiratory 
control (Merker 2903). It is automatic and nneonscioiis 
as long as partial pres.siirt.*s of IiIcmkI gases stay within 
norma) Ixuinds, vx*t intnid(*s most fortx'fnliv on mnseious- 
ncss in the fonn of mi acute sense of pmiie when they go 
out of lx>imds. Kxtreme bicxxl gas values are an indication 
that urgent action on the environment - such as remov- 
ing mi airway oirstniction or getting out of a carbon 
dioxidi* filkxl pit - may be imperative. 11iai is what sud- 
denly makes action selection and target selection relevmit 
to respiratory control, w’liieh atx-ordingly “enti-rs 
eonseioiisiu'ss" in tlu* form of a pcAVX'rful feeling of 
sun'oc'alion. 

11iis example further illustrates the lack of any net'ess- 
aro connection !>ctwix’n c*ogniti\x’ sophistication and 
the ri*asoii for soiiK’tbing to enter cxuiseionsiiess. Kveii 
ipiite elementaiy functions may Ix'nefil from iIk* efii- 
eiency providcxl by (lie (rimignlar aetion-targel- 
motivation interlace of I'onseioiLsness. It serM*s optimal 
dix'jsioii-inaking in ri*al time, on tlie broad front of its 
tripartite information ba-se, concisely packaged in its 
multiv-ariale simulation space. Such a utility is particuhu'ly 
valuable wlicn a moments hesitation may makx* a big 
difl’crencf in outcome, as in the sufibcation example 
(blit also in. say. agonistic encxiimters). (jiiite apart from 
miylbing to (k) wntli advmuxxl c-ognition. 11ie cvtilulinn 
of such a utility I'Oiiid acxxuxlingly prtKxxxl indepeiideiitiy 
of cognitive capacity, to erwvni the optic brain with its 
tcctal inaebinen.' at the ven* outset of tlie vcrtcbrsite 
linea^. 

In its {HX'uliar tit*sting of a ImkIv inside a world, around 
an cgo-ec'iiterin a sliaroxi cxMiidinate space subjcx’t to moti- 
vational bias, (his interface possesses the essential attri- 
butes of plienomenal eonscioitsiress. A.s implemented in 
(be midbrain and dk*iKx*nbalon. the arrangL'ineiil is pro- 
poser! to have served a.s tiie innate sciilToiding supiK)rting 
all fiirtlier elalmration of conscious cxintents in phylogeny. 
Centered on (be colliculus extending into periaqiieduetal 
gniv, it will be fitrtber 110(1111x1 in scx'tion 4.5. A felkitous 
term for (Ik* fitiKitoiial state supported In* (be bask* (nieso- 
dienccplialic) arrmigenHXil would accordingly be “priuian* 
eonscioiisness" (llmlgson 1878; Pettv 1998; Trevariben & 
Rixldy 2006). 
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Merkar: ('onscioiisness withni.U a aerebral cortex 

4.4. Coherent, motivated behavior under sensory 
guidance in the absence of the cerebral cortex 

The supercH'diiiate fuiictiotial position attributed to iiieso- 
clieiice]:flicilk’ meciitmisms in previous sections of this 
arliric is si.inpnrlccl hv a nnmhcr o! empirical findings 
that receive a unified intei'prctation in this light. W-licn 
ihe hchaviorai ellarls nl local brain sUnuilaiion are sv’slem- 
aticaliy suiveyed b\' means of deptlj electrodes, it is 
common to find that the most coherent, integrated, and 
natural iooldiig iwliole, or “moiar') behavioral reac- 
tions - be they orienting, exploration, or a variety of appe- 
titive, consummatoiv’, and defensive behaviors - arc 
evoked by siiiuiilaiinn of diencephalic and midbrain 
sites, whereas stimulation at more rostral or caudal levels 
lends io evoke more fragmenlary or incompleie behaviors 
(Adams 1979; Sandler & Keay 1S96; Bard 1928: Brandao 
ct al. 1999; Carri^'C ct al. 1989; Fernandez dc Molina & 
Hunsperger 1962; Hess 1954: Hess be Bnaggcr 1943: 
Holslege be Ceorgiadis 2004; Hiins|>erger (956; (963; 
Hunsperger Bucher 1967; Kaada 1951; Orlovsks' 
be Shik 1976; Schaaier be Schneider 1968; Schuller be 
Radtke-Schulier 1990), 

All of the behavior's just mentioned have also been 
exhibited by cxT.^ciimcntal animals after their cerebral 
cortex has boon removed siirgioallv, cither in adulthood 
or neonalallv. Best studied in this regj.rrd are rodents 
(WHiishaw 1990; Woods 1964). Al’ler recoveiyy derorlicule 
rats show no gross abnormalities in l>eha\ior tiiat would 
allow a casual observer to identify them as impaired in 
an ordinary captive housing situation, although an experi- 
enced observer woi.ild be able to do so on (he basis of ones 
in posture, movement, and ap|>earance (Wdiishaw 1990; 
what, follows relies on Whisfiaw's study, supplemented 
by additional sources as indicated). Iliey stiutd, rear, 
climb, hang finm bars, and sleep with noimal postures 
(Vanderwolf et al, 1978), They gi'ooni, play fPanksep)) 
et al. [994; f’cllis ot al. (992), sunm, eat, and defend them- 
selves (Vandeivvolfet al. 1978) in ways that differ in some 
details from those of in(.arl animals, but not in outline. 
Either sex is capable of mating successfulK- 'aben paired 
with normal cage mates (Carter ct al. 1982; Whishaw & 
Kolb 198,5), though some behavioral eomponont-s of 
normal mating arc missing and some arc abnormally exe- 
cuted. Neonalallv deenrliealed rats as adults show (he 
essentials of matenial behavior, which, though deficient 
ill some respects, allows them to raise pups to maturity. 
Some, but not all, aspects of skilled movements survive 
dccoflicaiion (Whishaw be Kolb 1988), and dccori.iealc 
rats perform as readily as controls on a number of learning 
lesls (Oakley 198,8}. Much ol what is observed in rats 
(including maiing and maternal behavior) is also true of 
cats ^^'it}l cortical removal in infancy; thw move purpose- 
fulhs orient themselves t(.> tlieir suiTouudings liv \isioii 
and touch (as do the rodents), and are capable of solving 
a visual discrimination task in a T-maze (Bjursten ct al. 
1976; see also Bard be Rinch 19,37}. 

'I'lic lad lhat eohereni and well-organized moiar bcha- 
viois ate elicited bv local stimulation in the mesodience- 
ph, liic region of intact animals and that coherent 
motivated behavior under eiiviroiimeiital guidance is dis- 
played spontaneously by animals lacking a cerebral 
corlex means that the neural mechanisms required io 
motivate, orohcsiralo, and provide spaiial guidance for 


these behariors are present in the parts of the brain that 
remain after dccoitication. Some aspects of these beha- 
viors are dependent upon basal ganglia and basal forebraiii 
fimetions remaining after die loss of their principal (corti- 
cal) source of afference (Wishaw 1990, p. 246}. vvbereas 
the basic competences of decorticate animals reflect the 
capacity of upper brainstem mechanisms to sustain the 
glo].>al pattemuig. emotional valence, and spatial guidance 
of tlie postures and movements of orienting, defense, 
aggression, play, and other appetitive and consumraatoiy 
behaviors (.Adams 1979; Holstege be Ceorgiadis 2004; 
Masino 1992; Maskos el al. 200,5; Panksepp 1982; 
Sakuiiia & Pfaff 1979; Swanson 2000), The paitieulars of 
the dependence of tliese behaviors on key sti'U{.'tiires 
located in the mesodieiicepliahc region lias been repeat- 
edly reviewed (Bassett be Taubc 2001; Bchbehani 1995; 
Groenew^egen 2003; Haber be Fudge 1997; Horv itz 2000; 
Honk (991; lurgcns (994; Moufen 1999; Padci 1993; 
Panksepp ]998iU Prescott et al, 1999: Swanson 1987; 
2000; ten Donkelaar 13SS; Watt 2000: Watt be Pincus 
2004; Winn 1998: Zahm 2006), 
it is into the premotor circuitiy of these ancient and 
highly conserved upper brainstem mechanisms (Hal a 
wide range of systems place their bids for “where to 
look” iind “what to do.” irrespectiv e of (he level of sophis- 
tication of any one of these “bidding” systems, Each of 
them has iude|aendent acc.:ess to effectors, and their 
up}>cr braimstem interactions arc not infrequent^ 
mcdialcd by collaterals of such projections. The cerebral 
cortex is one prominent input to this system through 
(he direct, and indirect fiber pi'ojeclinns emphasized in 
the foregoing discussion and sketched in Figure 3 (see 
also Swanson 2000). This relationship is. however, not a 
one-way affair. In fact, the manner in which the telence- 
phalon is inlerfirccd and integrated with the mesoriicnee- 
phalic control system adds further definition to ihe 
central role of upper brainstem mechanisms in conscious 
functions. 


4.5. Including the forebrain 

Three eortical regions figure repealedlv and prominently 
in studies of cerebod mechanisms related to altentinn, 
neglect, and consciousness; namely, the posterior parietal 
cortex, tire prefrontal cortex, and a meclial territory c'en- 
tered on the cingulate gV’ms (Baars ct al, 2003, Fig, 1; 
Rlumcnfeld be 'i'ayior 2003; Cinvv'cr el al. 200!; Corbcila 
!99S; Han et al. 2^1)03; lynch ci al. (994; Mcsulam 1999; 
Posner be Petersen 1990; Raz &' Biihle 20(K'i; Rees be 
Lavie 2001), A special connective and functional relation- 
ship exists between these three cortical territories and tlie 
mcsodicnccphalic sv^tem outlined in the foregomg discus- 
sion. It is most easily ap))roaclied bv consideruig tlieir 
mutual interface in the nuclei of the dorsal thalamus. 
Tlie latter can be divided into fii'st-nrdar (largely sensoiy 
relay) and higher-order (“association”) thalamic nuclei 
(Sherman & Cbiilleiv 200.1), and it is with the latter, 
hi^wr-oiiler nuclei, that the itiesodiencephalic system 
maintains an intimate and complex relationship, 

The two major highcr-ordcr nuclei of mammals ai‘c the 
mediodorsal nucleus, whose cort icai projections define (he 
prefrontal cortex, and tlie pulviriar c'omiplex related to a set 
of posterior cortical areas, including extrastriate visual 
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art'iis Mich as those ol'tlK' {fosicrior parietal c*ortcx. 1lK)iigh 
pniixisixl to «Tvc as thulainic relay's for cortico-cortical 
interactions (Sheriiuui Ctiiller}’ 2001). tl»cse nuclei are 
not devoid of extra-lelencephalic input, and both n.'ceive 
proiiiiiK'nl input from the superior collicidus (lk*nc\'cntu 

Kallon 1975; llarting ct al. 19S0; Lstni et a). 2tX)o), 
An'erents to the pulvinar originate largely from the super- 
ficial collieular lavers. whereas those destiiUMl for the iiu*d* 
ioilorsal niielens aiv pit'doiuinimtly of internu'diate laN'er 
origin. Tlie latter pnijectioii targets a zone at tlic lateral 
(Hlge of the niediodorsal nucleus relaU'd to the frontal 
c*\v fields (see Sommer & W'urtz 2004). the cortical terri- 
tor\’ most dirc'Ctlv implicated in unilateral ni'gleet of 
frontiJ orijpn (sec Mesiilam 1999. and ad’erences thendn). 

The cingulate g\’nis. finally, is related to the mesodien- 
cephalic sv-stem by its projivtions to the intenmxliate and 
dcc'p lasers of ihectdlicuhis (llartingct al. 1992: Shennan 
et al. 1979), the |K>ria(iiiedu('tal gray matter (An et al. 199S; 
KIonxI et al. 200()). ami by a conspicuousK’ heavy projection 
to the ztitia htertitt (Mitrofiuiis 4c Mikuietic 19M. Figs. 6 
aiul 7). *rhis latter structure is a mammalian derivative of 
the ventral thalamus of comparatKe tennimilop' men- 
tioned in section 4.1, :md has emerged from obseuritv 
only r(*tt*ntly (see review bv' Milrofanis 2005). It sends a 
topvgraphicHlly organized inhibitorv- pnijivtion to the 
sujx’rior colliculus, and reai'hes up into the thalamus 
alx>ve it to selcctivelv innervate its higher-order nuclei 
bilaterally, likewnsi* with povvvrful CAB.Aergie inhibition 
(Barthd et al. 2(H)2: l.avallee ct ol. 2005; Power et d. 
\mh Trageser 4c Keller 2004). 

(k)llicular input to the higher-order nuclei is escitatorv, 
whereas their iiux'rtal input is inhibitorv*. 11iis implies 
dviianiie cxuniKdition In'twcvn t'olliculus am) zona imvrta 
for influence over the two priiK'ipiil thalamic dependencies 
of the pix*frontal and the (X)sterior parietal cortex. In this 
comix'tition the inhibitorv* incc'rtal element stands under 
cingulate cort(.*x infiuenc't* and is also in u posilkm to 
inhibit the colliculus directh* and with topographic speci- 
ficity (Ficalora 4< Mize 19^9; Kim et id. 1992; Ma 1996; 
May et al. 1997). ’flu'se circumslaiuxi! canimt but pro- 
Ibiindly affect the funetiomJ cKiiumics of tlu’ thrc'c cortical 
territories with which we are concerned, llie principal 
patliwav's ndating them to tlu* nu‘Sodieiicephalic control 
s\*stem and the higher-order thalamic nnedei are depictcxl 
schematically in Figure^ 6, 

SuppKing a key node in the relations depicted in 
Figure* 6. the zona incerta Ls monosviuiptk'ally (and often 
nvipmcally and bilaterally) eonncx'ted with on the order 
of .50 separate structures along the entire* length of the 
neuraxis from spinal cord to olfactorv* bulb (my ow’ti 
conservative inventor.' of the literature, not counting con- 
nections with individiiid cortical an‘as separately). Intcm- 
alK*. the zona iiK'crta features profuse mutual connc*ctivitv 
in a sc'lling of cvtoarcbitcctonic and cvloiogical bcierogen- 
eitv in which O.^BAcrgic cells an* prominent (Benson 
et 'al. 1991; 1992; Nicolclis ct al. 1992; see Power 4c 
Mitrnfanis 1999; 2001; and Bartbo ct al. 2002, p. 1002, 
for connective details). A combination of rceipnx-al exter- 
nal connectivity with internal mutual inhibition is the 
thcorcticallv optimal solution for implementing global 
compi*titivc interaction among stnictnres separated by 
long distances (for back*gronnd. see McFarland 1965; 
Snailb Holland 1990; Prescott et al. 1999, pp. 27-29). 
The zona imxTta accoitlingK' may implement such a 
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Figure 6. (>)ni|x>sitr diitgrani illiisiraling ihc interface lw*t%veeii 
iIm* iiiesodieiieeidialk' sv'stem and the ihalanuieortical csMuplox 
PriiKipal palliwavs In* wliirh the superior colliciihis aixl ihe 
zniia incerta relate to one aiKillier, as wtd! as to tia* dorsal lliala- 
mus and tlx* cerebral cortex, are indicated in hUck Irewvy lines 
Fxcitalorv eoiuK*ctions end in a inhilutorv' eonnedions in n 
T". Ahbrrviatinm: P: parietal; F' frontal; C; cingulate «>i1rx; 
SC: stiprrior coIIUnihis; Zl: zona incerta; Pul; piiKinar 
complex; MD mediodnrsnl nucleus of tlx* thalamus. Hie 
crnlral sulcus is murknl In* on asterisk. See text for furtlHT tk-tail. 


scheme, tuid is hea'by pnijxised to do so. a.s sclK*ii]atically 
illustrated in Figure 7. 

*I1ic zona incerta - or tlic ventral thalamus of non- 
mamnials - thus supplies the integrativi* machiiierv' of 
the optic brain witli a c'onnectivc hub that seems di*sigm*d 
to combul mutually inliibitorv* trials of strength among a 
truly diverse sii of arrcn*nls. Thev' include, but arc not 
limitdi to, visual, aiiditorv*. sumaiosensorv'. vx*stibnlur 
(Horowitz et al. 2095), cerebellar, striatal, coiliciilar. 
motor, and limbic ones. ’Iltc niiUxmic of the mnipcti- 
tion - a iH'iirai decision - is convx*\x*d to llu* intcnm*dialc 
ami deep lavx^rs of tlic su}x*rior colliculus bv* a to|X)graphi- 
cally organi/c*<l inhibitoiy* pmjc'ction, as already men- 
tiom'd. 'flu* collicniar r(*lnrn projection to the zona 
iiK'(*rta - like that of nnuiy incertal alfcrents - is non- 
topograpliic, impKiiig greater spcdfidly of iiKvrtal inllii- 
ence over the coilicnlns than the reverse. At tlie same 
time, incertal inhibitorv’ output ascends into the associ- 
ation nuclei of the dorsal tbaiamns. (‘stablisliing the zona 
incerta as a connecthx* bridge straddling the mcsrxiicncx*- 
pbalic and the tlialanux-ortical sv'stems. 

Coupled with the scope of its connectivity along the 
neuraxis. ibis tuKlal position of llu* zona incerta lends it a 
potentially strategic role as an arbiter of motnenl- 
to-nioniont decision-making "in the light of all available 
evidence." As in the case of collicniar Ijirget selection, 
the toss of such a bi^-lcvc*l fnixiioti nc*c‘d not gc'ncnilc 
conspicuotis behavioral deficits, and dcx?5 not a])]X‘ar to 
do so ill rats with incertal lesions ('Iliompsoii 4c 
Bachman 1979). Rather, it would l>e expected to Issue in 
suboptima! k'V'els of resomx'c alhx'ation n.*lativc* to shifting 
patterns of nmitipK’ interacting opportutiilk*s and needs. 
Prelimiiiaiv’ indications regarding (he great diversity and 
complexitv of iK*umnal n*sponse properties in (be zona 
incerta are worthy of note in this connec'tion (('nileber 
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Filin’ 7. SclK'iimtk' (liaj^aiii illiistratitig »Hia iticrrU ctituirdhilv to llir ml <ir iIm* bruin und of its mIxliviskHis to (Mir iUM>tiu*r, 
d(*piclr<l iHlatrrally to ciiipliasi/^ thr prominent commLssonil. '’mitUinr-struddlin^'* naltirr of iiK't'rtal ronrirctkity. Ch'als rrfm^riil 
llir princi|»al itH.'crtal subtiuclri, sIkmii plivsicalK’ sc^rarated for ^ru|>ltical clarlt\'. Ljibris R. D. V. and C murk tlir rostra!, dorsal, 
vriilral, and caudal submicirl, m|XK^h'rIy, and coonrctioiis aiiKitig liirtn. FilUnl sqiian*s itidicair that rat'll submiclcits projects to 
all siibniK'Iri on tlir o}i(M>sitr side. Open cirrlrs stand for Incrrtal connretiuns ssitli tlir rrst of llir brain (h'pically rrciprrx'a! in 
nature). Sliadin) it*};i(nis stand sy'tiiholically for tlic fact tliat fuTK'tiunalK' tk'iiiH’d subrrgjons of iIk* ihmui inerha (M'nsoty iiKKlalilirs, 
inolor, liiiibic, etc.) ori(*ii cut ac'ross its iiiK'trar sulidivisions. Inserts on tlir left suiiiiiiuri/t' the two cuniuctiw sibrim's tlial up|K*ar 
to Ik* csHiibitK'd in llir «)nn inerrta. IxHiu-distaiK'c (cttrmal) coniirctkins, for wliirh uiring-rfTK'k'ncy is at a pit'niiutn, ronncY’t ii rnlitirs 
to a central Inib (tlie mxui iinerta itself) b\' 2ii (i.e.. reciprocal^ connections (rY|NUKltd>lc to nrsc lar^rls at llie low cost of 2). Intrniul 
coniH'ciMty witliin llir »ina incerta (wirin;; rfficiriKy noi at a pmnium). Iw esmtrast. upperars to folloss' iltr n(n - 1) cmmrclivc piin* 
cipir (lower dia|;rajii. expanding tlir filled central circle of tlir upper diagranO. Tlir scbrine as a whole idealim evidence sii])]tlk‘d by 
the pioneering studios of Miirofanis and colleagues (references in llie text), and avvaits r<TuK‘nK*nt in tlu* liglit of riirthor detailed studios. 


el al. 19S0; Kendrick el al. 1991: Ma 1996; Miinganulee 
ct ill. 2002; Nicolelis et al. 1992). 

Finally. (Ik* /oiia incerta lies in iniinediate anterior con- 
(iiniitv vvitli (lie prenibral field and ruslral interstitial 
nucleus of (be tnedial Inngjtnditiai rasciculiis, (hat i.s. 
witli (lie rxistral-inost pole of (be inteniu*dia(c control 
system for orienting organiiK'd in splu*rk'al coordinates, 
ineiilioiied in section 4.3. lliis rostral pole Ls S!X‘Cializc‘d 
for verlical movement, vv-iicreas (be sv-stem's Imriyontal 
i'oiii|>nnents arc found fartlicr cuiidalK', in panim(*dian 
reticular structures extending into the pons. Oxild it be 
(liiit (be »ma incerta supplies a land of origin for this cxxir- 
diiiatc svstem. a inidlitie*.s(raddling point of imitv eon- 
nected clirectK* and via (be colliculus to (be rest of (Ik* 
coordinate space (Ciolli et al. 2001; Kolniac ct al. 1998; 
Ix^icImetK et al. 1987)? Incertal omnipatLsc neurons arc 
at lc*ast compatible with such an ckcuituality (tlikosaka 6c 
\\’urtz 198.3; .Ma 1996). Nothing wxmlcl be tiKire elc*giuit 
(ban to entrust (lie fin;il arbitration of ~vvlia( to do next" 
to a self-iiibibitor)' “wiiiiicr-talce'air or other decision 
iK'tvvork (Kicliarcls et al. 2006) hxiged at tiu* origin of tlx* 
coorclinatc sv'stem (bat c'ontrois the orienting movement.s 
vvhicli execute tliat decisioti once made. As a primaiy per- 
S|X‘(iival vievvjioiiit charged with changing motives, it 
would possess tlx* essential attributes of a sc'lf (sec* .sc'ct. 
4.*3). Prominc'iit incertal afTcn'ticc from cingulate cortc*x 
vvoidd fit such a role (cf. Nortlioff et al. 2006 for medial 
cortex ami sell), hut short of furtlier evid<*nce, the sug^*s- 
(ion must remain siHruIativt*. 


4.5.1. Collicular gamma oscillations and cortical 
‘'binding.". Ilx* sujxTior cxdikidiis is the only plac-e 
outside of the cerc*bral cortex in vv'liich fast oseillalioiis in 
tlie gamma range liave lx*cn shown to (xx'iir and to 
lx‘have in a manner paralleling in all significHnl respec*ts 
that of the cx)rtt*x (Brecht et al. 1998: 1999: 2(K)1). .At (he 
ctirtk'al level such oscillator)' activity has lx‘en proposml 
to sc'fve a “hiiiding" function for consciousness (in the 
sc*nsc* of integrating disparate elements of imitarx’ exm- 
scious percepts) on circumstantial grounds (Fngel ct al. 
1999; Kngel 6c Singer 2001; Singer 2001). As we shall 
see. one iu*ed not. htAvevi'r, ascribe* a iinicpu* role to 
gamma nscillations in cither binding or cx)nscHousnc*.ss to 
rc*cx>gnizc* that then* mav have cx)iisc*(|uenccs fw cxirtico- 
cxitlicular integration nevertheless. 

'l*hougli somi*times {xirtrav'cxl as "the*" pnililem of exm- 
scioiisness. (he acuteness of the cxirticai binding problem 
must not be exaggerated. Tlx* pv'ramicl architecture of 
|X)in(-to*poin( interareal cxmiuxtivitv* within (ojxigraphi- 
calK* organized cortical sensory domains cuisiircs that cor* 
rcsjxnKling points on areal topographies featuring 
dilTerent functional content (e.g.. contour and cxilor) are 
contteciixxl^ and thus colierentK' related, even (ixuigh 
the areas themselves o<eu|5\' separate Uxatioiis in the cor- 
tical sheet (Felleman 6c VanKssen 1991; cf. Fig. 2 und 
Note 2 of Mcrker 2004a). 

The laminar superposition of numerous corticd areas in 
(Ik* colliculus takes this priix iplc further. Hcrc* the joining 
of ct>rres|xmding jxtiiits on (tifl'erciit cortical maps takes 
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place b\' direct laitiiiiar supeiiaositioii of topograpiiic pro- 
jections of different ooitieal ai'cas within a unified colhcu- 
Icir to)>ogrcipliy. Thus, the output iif different cortical areas 
ai‘c brought uithin the compass of the dendritic trees of 
single cniHcalar neurons, which oflan straddle collicular 
laminar boundaries (Albers &' Meek T.aemle 1983; 

Lauger & Lund 1974: Ma et al, 1990). Tight temporal s\ui- 
chnjiiy of neuronal firing in se))arate eoiAical loci (tlirougli 
touj>liiig to gainina oscillations) increases the probabditv' 
that their joint activity will fall t^ithin the temporal 
window of integration of any neuron - whether cortical 
Of siihcorlicai - io which they project convergentiv 
(Abeles 1982; Kdnig et al. 1996). Svncliroiious actix^tion 
of coiTesponding Itxji on se))arate csiriical maps would 
accordingly assist such activicv in crossing collicular 
thresholds by summation via the dendritic trees of conver- 
gently innervated coilicular cells. 

In crossing ihe collicular threshold - whether assisted 
by garnina synchrony or not - cortical activity w'ould 
gain access tc; the Tneso(]ieuce))halic system in all tjf its 
ramifications, projections to the cortex included (see 
Tig. 6). This, according to the present account, would be 
a principal step bywliich such activity enters axvareness. 
if so, it follows I hat one comcltHi’: coiUiral mili nol be 
replaced by anolher xcUhout inmlvenuml of (he inimodie}}^ 
cephalic siysftini- (centered on the superior collicultK} as 
outlined here, even when that efumge is wiacconipatiied 
by eye nicvenwnfs. ’Ihis prediction is si^ecific to the 
present perspective, and iiecordlngly renders it tc^tahle. 
’I'ho means for doing so arc oxempilHcd hy a recent func- 
tional imaging study of a visiial-aiidifoiy illusion in humans 
(Watkins k al, 2006), That study revealed eoUieular acti- 
vation associated with awareness of the illusion, though 
stimuli were identical on trials in which the illusion was 
not. perceived, and eentral fixation was maintained 
throughout, confinniiig die prediction just made, in this 
particular instance. 

This, then, would be the identity of the so far unidenti- 
fied threshold featured in a recent programmatic proposal 
regarding conscious function (Crick h K<M.’h 200.3). Its 
identification w’itli the threshold for access to the meso- 
dieneephalic sx^tem centered on the colliculus (Figs. 4 
&( 6) is reinforced hvthe liiet that layer V pyramidal cells 
supply the sole cortical projection to the colliculus. 
These cells ediibit a numlier of notable specializations: 
they do not give off c{,'ilaterals to the thalamic reticular 
nucleus on passing through it ([ones 2002), their local 
inti'a-coj'tical connectivity appeal's stcrcotvpcd (Kozlosld 
et al. 2001), and their apical dendrites branch in cortical 
layer I and cariy^ specialized conductance mechanisms 
activated bv top-down (feedback) connections in the 
supeificial coiticdi layers (Larkum et al. 2004). This may 
ensure tliat activation of both the fccdforwai'd and feed- 
back cortical system is tvy>ically rccpiircd for the cortico- 
mcscnccnhalic threshold io he crossed, such conciirroni 
activation having been proposed as an essential eondition 
lor cortical inlbnriation to reach awareness (Lamme fie 
Spekreijse 2000; see also Merker 2004a, p. 566), 

4.5.2. Consciousness and cortical memory. Pcnficld and 

jasper proposed a role lor the ccntrcnecphalic sv'stem in 
both consciousness and the laying dovvn ol cortical mem- 
oiies across the life span, A rationale for such a memorv' 
role is suggested by the present persp*ctive. The perpetual 


Merker: Cionscioiisness without a cerebral cortex 

and cumulative nature ol cortical inemon’ recording 
(Merker 2004a; 2004b; Standing i.973) puts a premium 
on economy of storage, that is, on corK.'entrating meuioiy 
recording to significant information (Haft 1998). A cti- 
terion for doing so is available in ihe system ol integration 
for action as outlined here: Information that is important 
enough to capture control of behavior (i,e„ by triggering 
an orienting movement placing its target in f(.K'dl aware- 
ness) is also im|K)rtdnt enough to he consigned to perma- 
nent cortical storage. The focal presence of the tai'gct 
obviously w'ill be the greater part of ensuring such an 
outcome, but it is likclv to he ;iclivcly supported as well 
bv the system of dual colliculo thalamic relays to cortex 
(cf. Fig. 6). From its parietal and frontal target areas, 
accessed in part via so-called matrix cell projections from 
the thalaams to tlic suoci'ficial cortical layers (Jones 
1998), ihe rnesodiencephahe inlliience would (hen propa- 
gate and .sprccvd through the cortex via inlracortioal top- 
down feedback connectivity. 

Tlie evidence for a “general learning system” (which 
includes the su|:)erior colliculus: Thonipson 199-3), men- 
tioned in die introduction to section 3. would seem to 
bear on (his proposal, as well. In fact, the severe capacity 
limitations ol so called working memoty (Baddolcy 1992; 
(Iowan 2001; Mandler 1975) are likely to derive in lai'ge 
part from the mesodiencephalic bottleneck which all 
attended (i.e., conscious) information must access accord- 
ing to the present proposal, just at the point where the 
parallel distribulod data format, of the forchrain requires 
conversion to a serial, limited capacity format to seivo 
behavior, 

4.5.3. The zona incerta and the seizures of absence 
epM^sy. It is to be noted, finally, that the Pcnficld and 
jasper postulation of acenii'cnccphalic system .syinmiHri- 
calty rdated to both cerebral hemispheres xx'as motivated 
in part by observaiions on the generalized seizures of 
absence epilepsy. The zona incerta sends a rich conip- 
lemeut of commissural fibers across the midline not only 
to itself, l.»ut also to the a,ssociation inxclei {ff the dorsal 
thalamus (Power fir Mitrofanis 1999; .2001). It is also a 
prime locus Ibr the induelion of generalized epileptic sei- 
zures, being more sensitive than any other brain site to 
dieir induction b\' loc'ai infusion of cai'bacbol (Brudzvmski 
ct al. 1995; sec 'also Gioanni ct ai, 1991; Hamani ct al. 
1994). A iminber of pbenomena that may accompany 
absence seizures can be rcadiiy related to the zona 
incerta. Thijs. a loiward bending or dropping ol Ihe head 
(or bending of the whole body to the ground; Penfieid fic 
Jasper 1954. p, 28) may relate to the already mentioned 
fact that the tr.iiisitic.>ii between the zona incerta and mid- 
biain contains iiiechanisms tor vertical control of ex-es and 
head (Holstcgc & Cowic 1989; W'aitzman ct ai. 2000: cf. 
sect. 4.2). Tlie lluttering of (he eyelids (hat often nreurs 
in the same situation is also easily accommodaled by the 
functional anatomy of this region (Murcuende et al, 
2002; SchmiJtke fic Buttner- Eimever 1992), 

The Penfieid and ffisper definition ol their proposed 
ccntrcnccp/halic system alwax's included explicit reference 
to the midbrain rcticulai' foi'mation. Ibc zona incerta 
resembles a forward exlensinn ol (he midbrain reticular 
formation beneath (lie fhalamiis (Ramdn-Mnliner fic 
Naurii 1966), and much of the functional auatoinx- of the 
diencepbalon needs to be re-examiiied iti light ol its 
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nnuitual coiiiiecUvity. As noted hy Bartho et al. (2(X)2). the 
identifieution of a seeond. incertaJ, source of CABAergie 
iniicrMktion of the dorsal thalamus, in addition to that of 
tlK' thalamic rcticiiliir nucleus, necessitates a re-evaluatuMi 
of the eiitiix* issue of the nature' of ihulainie invoKeinent in 
seizure generation and oseillator}’ thalamocorticai activity 
(McCormick & Contreras Steriade 2001). lijis is 

all the more so since the even more ree<ut diseoverv of 
a third source of powerful CABAergic tiulamic inhihition, 
originating in tlu* anterior pretectal nucleus (Bokor et al. 
2005). One lu'cd not. however, await tlie outcome of 
such re'CSamination to identify the zona incerta as tlte 
pi'dixi amilomk'al eenter-pieec for the Peiifield iUkI 
jiispt'r ecnireneephalic hvpotlu'sis, though its obscurity 
at the tiiiK* kept it from iK'ing rccognizetl as such. 


5. Consciousness In children born without cortex 

Anetui'phaly is the iiK'riical term for a condition in vvliieh 
the ecrehral hemisplK’n’S either fail to ckwelop for p,*nctic‘* 
(k'velopmenta) n'asons or are massively t'ompmmized Iw 
trauma of a physical, vascttlar. toxic, hvivoxic-ischemie, or 
infectious nature jit some stage of their development. 
Strictly spesiking, the term is a misnomer. Tlie brain con- 
sists of far more than cerebral Itemisplteres or pntsence- 
phalon. vet various conditions of railieal hemispheric 
damage are historically lalxdled am-ncephaly. Wlien live 
cmidition is aapiired. for example, bv*an intrauterine vas- 
cular iKX'ident (stn)ke) of the fetal bnun. the dam;^ed 
forebrain (issue may undergo wholesale resorption. It is 
replaced Iw eerebrospinal (liitd filling otherwise empty 
meniugi's lining a iHinnally shaped skull, as illustrateu in 
Figure 8. 'file cx)ndition is then ciJk*d hydrcUieiKV'pliaK* 
(Friede 1989), ami Ls unrelated to the far more iH'tiign 
(XHidition called hvxlrrHX'phalus, in which cortical tissue 


is eompit'ssi'd Iw enlaipng ventrk'les but is pri'sent in ana- 
toniiealK' distorted form (Sutton et al. I98()). 

The loss of cortex must be massive to be desipiatetl 
hvdranencepbaly. but it is seldom cximpietc (see Fig. 8). 
It IvpiealK* eom'sponds to the vast but soiiKwhat variable 
forenrain (.'Vpaiise supplit-d by the anterior c'crt'hral eiren- 
lation (Myers 1989; Ulntniir ct al. 1996). V'ariahic rem- 
nants of cortex supplied by the ixisterior circulatinn. 
notably inferrmiedial rxcipital. hut also basal ixirtions of 
temporal cortex, and midline C'ortieaJ tissue <ilong the 
falx extending into medial frontal cortex, min' be spared. 
Tlie physical presence of such cortical tissue, clearly 
visible in Figure 8. need not mean, howxner. that it is con- 
iiec'ted to the thalamus (white matter loss often internipts 
the visual r.Kliatioiis, for instance) or that it is even kK-iilly 
fiinetional. On autnpsv'. such tissue may he found to 
Ik* gliotie on mieroseopie (*xaniinatk>n or to exhibit 
other stniclur.il iuiomalies indicating loss of funetion 
(Marin-Padilla 1997; Takada el al. 1989). As Figure 8 
shows, most cortical areas an* simply missing in hydranen- 
(X'phaiy, and with (hem tlu* organizt'd sv‘.stem of eortkxj- 
eortkaJ eoniu'ctions that underlie (he integnitivi' activity 
of cortex and its proposed role in functions such as 
consciousiU'ss (Baars et al. 2(>0.'l; Sponis et al. 2000). 

Alt infant laim with hvxlnineneiphaly may initially 
present no conspicuous sviiiptoms (Andrc' et al. 1975), 
and occasionally the condition is not diagnosed until 
several months postnatally, when developim'iital mile- 
stones are missed. In the course of (he first vcjir of life, 
wiiieh is often (hougii not invariahly dillieiilt. t]K*se 
infants tvpicallv develop a variety of complications that 
alwav's include imkoric ones (tonus. s|vastici(y, cerchnd 
palsv'). and often include sci/ures. problems with tempera- 
ture n*gula(inu. reflux/aspimlioii witli puhiiniiiirv' seque- 
lae. and other lieaith pmhtems occasioning imxlk'sd 
emergencies and attended W a high mortality nitc. WViv 



Figiin' 8. Saggiltal and frontal tuagnctic resonance inures of the lieadofachlld with hytlrancncephalv. S|>arcd vetitroinedial occi|)ital 
aiul some midline cortical matter overlies an intact cerebellnm and brainstem, wiiereas the rest of the I’nutiiim is filled with lerehmqK 
iinil fluid. Reprinted with tlie kind iKnuission of tlte American College of Radiology’ (A(^R Ixaming File. Neuroradiologv'. Fdition 2. 
2(XHI. 
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OIK' to coiifiiK' one's assessment of tlu' capaeitit'S of chil- 
dn ‘11 with livclmncncephaly to their presentation at this 
time - which for nutnnil reasons is the period in the 
lives of these children to which the nK'dical pntfession 
has the most exposiin* - it would be all tiw easy to paint 
a dismal picture of incapacity luid iinrcsponsiveiK’ss as 
the hydraneneephaly norm. Wlien, however, the health 
problems are brought under control bv medication and 
other snitalde interventions such as shunting to rc'licve 
intracranial pressure, the child tends to stabili/x* iuid 
with propc'r care and stimulation can survive for v'ears 
and even decades (('oiiiiter 2005; ('ovington et at. 2005; 
Ilon'man & Liss 1969; McAhix'ct ai. 2000). 

\Mien examined aAer such stabilization has taken place, 
and in the setting of the home environment upon which 
these medically fragile children are <T«cially iie|viulenl, 
thev givx* pitKif of being iK>t onK' avvakv. hut of the kind 
of resiKinsivencss to their surroundings that (jiialifies us 
conscious by the criteria of ordinaiv' neurological examin- 
ation (Shewmon et al. 1999). Tlie n^mrt bv* Shewmon and 
colleagues is the only puhllshed atxtnint Inuuxl iijion an 
assessment of the capacities of children wnth ImlrniK’iKe* 
phalv under near optimal conditions, and the authors 
found that eacli of the four children thev assi'ssed was con- 
scious. Kor detail, the rcailcr is n*fcra’J to the case reports 
inchuk'd in the Shewmon et al. (1999) publication. Anec- 
dotal reports liy medkv'il pmfessionals to the same effect 
occasionally sec print ((Counter 2005), hut compared to 
its theoretical and medical importance the issue remains 
wvH'fnlly imdcrexplored. 

To supplement the limited information availalile in tlie 
medical litcraturi' on the Ix'luvior of children with liydra- 
neivccphaly, 1 joined a woHdwitle liitcmcl sclf-ln-lp gmiin 
foniicKl In’ parents and primarv* caregivers of such 
children. Since Fehniarv' of 2003 I have read more 
than 26.(XH) e-mail messages passing between group 
memlK’rs. Of these’ I have saved some 1 .200 messages ton- 
taining informative observatioiLs or revealing incidents 
involving the chihirt'n. In Ocloln'r 2004 i joined five of 
these families lor one vvt'ck as part of a social get-tewether 
featuring extended visits to DisnevAVoild with the 
children, who ranged in age from 10 months to 5 years, I 
folioweel hikI olwerved their t)elia\ior in the course of 
the many private and public events of (hat week, and 
docuinenlcd it with four Ivours of vitico atordings. 

My impression fmm this first-hand exposure to children 
with hydranentvphaly confiriiis the account given by 
Shewmon and colleagues. Hksc children are mvt onh* 
awake* and often alert, but sIkjvv a'sponsiventss to their 
surroundings in tlie form of emotional or orienting reac- 
tions to environ mentai events (see Fig. 9 for an iUiis- 
tration). most readily to sounds, hut also to salient visual 
stimuli (optic nervx’ status varies widely in hvdranente- 
phalv, disaissed further oti). Tliev c*\press pleasure by 
smiling and laughter, and aversion b\' “fussing'* arebing 
of the back and ervine (in many gradations), tlieir faces 
being animated bv’ 011*50 emotionai states, A familiar 
adult can employ this responsiveness to build up plav 
seqiieuces predictalilv progressing from smiling throng 
giggling, to laughter ami gn*at exciteiiK'iit <mi tlK* jiart of 
the child. Tlu* children respond dilferentially to the 
voice and initiatives of familiars, and show preferences 
for certain situations and stimuli over others, such as a 
specific familiar Ica*. tunc, or video program, and 



Flgure9, Tlie reactioiiorathiTe-vear-oIdeirlwilh hvxlnuiencc- 
pli^y ill a social stiualioii in whirli her ba^' hmthrr has Ihtii 
placed in Ik-f arms liy Iter jiareiits, w1k> fact* licr attentively and 
lielp support llie haliy wiiile photogrqihliig 


apparently can even come to c'xpec't their regular prc*sence 
in the course of recurrent daily routines. 

'fliough lH*ha\ior v aries from child to child iuid ovi'r time 
in all tlicsc* rc*spec'ts. souk* of |Ik*sc cliildrcn muy even take 
iH’havioral initiatives within (he severe limitations of their 
motor disabilities, in tlie form of instnimental liehaviors 
such as making noise Iw kicking trinkets hanging in a 
special frame constnietecl for (lie purpose* (“little room"), 
or activating favorite toys by switches, presumably hasc*d 
upon a.ssocia(ive learning of (he cxmnection lictvveen 
iuHions and (Iieir effects. Such ix’liav iors are accompanied 
by sitiiationally appropriate signs of pleasure* or c’xcitenicnt 
on (he* part of (he child, indicating (hat (he'y invoke the 
kind oi coherent iiiteraciion Ictw’ccn environmental 
stimuli, motivational-e'inotional irn'chanisms, and laidily 
action.s for W'liich (Ik* incsodienc'ephalic system ou(liiK*el 
in (his article is pniposc'd to have evoked. l*lie cliildreii 
are, moreover, sunjec l to the* seizure's of absence epilepv. 
Parents n'C'ognize these* lapse*s of accessibility in their 
childre*n. cornmeiiling on them in te*rms such as “she* is 
off talking with the angels,” and parents have no trouble 
ri'cogni/Jng when tlK'ir eliild “is hack.” As discussc'd 
earlier, <*pisnd<‘$ of alisc'iiee in this form of epilepsy ren- 
re'sent a liasic aniiction of e'onsciousiu'^ss (cf. Blnmenfi'id 
Taylor 2(X13). The fac't tliat tlu'sc children exhibit such 
episodes wtiuld seem to he a weighty piece of ev’tdence 
regarding thc'ir exinseioiis status. 

In vic’w of (Ik* functional e'onsidcrations rt'vievvx*el in the* 
foregoing, none of these beliavioral miuiifestations in chil- 
dren w’ith hvdranence'phaly ought to (xcasion any surprise*, 
aixl no S]xcial e’Xplanations such as neural teorganiz^ilion 
based on plasticity are ncexled to aex'oimt for them. 
Rather, they aa* vvkat the nodal position of mesodience- 
phalic mechanisms in convergent neural integration, 
along with the cHimparative evielence regarding the* he*ha- 
vior of mammals in the absence of cerebral c'ortc'x, 
would lead us to expect. Nor is there inucli W’lUTdiit for 
attempting to attrihiite these heliaviors to remnant cortical 
(issue*. Be*side*s the c]uc*stioiiablc functional status of spaR’d 
exMlex already alluded to. a significant functional asv'mme- 
try sjxjaks directlv' against it. As common as it is for some 
occipital cortex to remain in these individuals, .so is it rare 
for juiy auditorv’ txirtex to lx* spaR’d. Yet. setisorv* R*spori- 
stveness in liV'dranctKeplialy shows tlx* opposite asyiinnc*- 
Irvt hearing is generally pR’served, wHiereas vision tends to 
lx* coiiiproinise*d (HyelranetKephalv Grexip Survey 2003). 
TIh* pat(e*ni is easily accounted for bv’ the intact ness of the 
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braiiistein Huditorv- yysteiu in these children (Lott et al. 
1986; Yugc 6c Kaga 1998), crowned by a projection from 
inferior to superior colliculus, Bv contrast, vision in 
these chiidi'cn is liable to be compromised already at the 
lava! oi the npiie neiva. Tha laiter’s blood supply 
through ihe anterior eerabrai circulation exposes it to 
damage in hydranencephalv, and its status varies widely 
in affected children (Junes 6c France 1978). 

Wdiat is suiprisiiig, instead, is the routiiie clcissificatioii 
of children with hydrancnccphalv’ into tlic diagnostic cat- 
egoiv ol “vagetalivp state” (Mnlli-Society Task Force 
i99i;, apparent I V in conlnririity with a theoretical identifi- 
cation between the cortex as an anatomical entity and con- 
sciousness as a function. It is this very identilication which 
has been under critical exainiiiation in the present target 
article. To the extent to w'hich the ai'giimcnts and the evi- 
dence presented here have any merit, such an identi.H- 
cai.ion is not tenable, and ihc loniinc attribution of a 
lack o! awareness to children lacking cortex I'rorn birth 
would a.cc(;rdiiigly be inadmissible, llie e.xtent of aware- 
ness and other capacities in tliese children must be 
based on a.sscssmcnt in its owm right, by appropriate 
nei.irological iesl.s, and not by reference to the status of 
ihcir coiiical tissue (Shcwinon 200-4). Moreover, consider- 
ing ihe rnedically fragile status of many of these children, 
such belia.\ioral assessment must be }.>erf’oi’iijed under 
optimal circunistances, 

Properly assessed, the behavior of childi'cn with cai*ly loss 
orthoir hemispheres opens a unique window on the func- 
tional capaeitios of a human brainstem deprived of its ocr- 
ebi’al eoriex early in intrauterine dev-elopment. They tell 
us, for one tiling, that the human brainstem is sptK-ificaily 
human; these cliildren smile and laugh in tlie sj>ec'ifica11y 
human manner, which is different from that of our closest 
relatives among the apes (Prnvine &r Yong 1991; van Hr>oll' 
1972). ’I'his means that the human brainstem incorp<:iratcs 
mechanisms implementing speeifieally human capas'ities, 
as slmw'ii long ago by the neurologist Gaiiiper on the basis 
of his detailed cincmatographically documented account 
of a coiigenitallv anenctqilialic' girl entrusted to his cai'e 
(Camper 1926). In her case, there is no possihilirv* that 
remnant bemisplierie tissue might account for her human 
smile, since detailed postmortem histology’ disclosed (hat 
she had no neural tissue above the level of the thalamus, 
and even her thalamus vvhs not functional. 

Tlie implication of the present account is that unless 
there arc further complications, such a child should be 
expected to be conscious, that is, possessed c>f the 
primary conseionsness by whueh environnieniai sensorv' 
information is related to bodily action (such as orienting) 
and motivaiion/emoiion through ihe brainstem sv'siem 
outlineii in tlie Ibregiiuig. Tlie liasic leatures ot that 
sv^tem c^mlvcd long before the ccir-bral hemispheres 
embarked on their spectacular cx}')ansioti in maanmals to 
supply it wiih a now I’orin ol inforTTiinion based upon 
cumulative integration ol individual experience across 
ilie lileiime (see Marker 2()()1a). Nfpw as then, this brain- 
stem system peribrms for the cortex, as for the rest of 
the brain, a basic function; that of integrating the v^cd 
and wideK' disiribuled informaiion needed to make the 
bosi choice ol ihc veiy ncxl act. 'i'hat iunction, according 
io (he present aceouni, is (he essential reason for our 
being conscious in the first place. Tlie integrated and 
coiierent relationship it establishes between 
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envIronmeiitHl events, iiiutii-'ation/emotioii, and acti-oiis 
around the pivotal node of an cgoccntcr would seem to 
offer a definition ot a "being” in biological terms. 


6. Implications for medical ethics 

Needless to say. the present account lias rairiifvlng impli- 
cations for issues in medical eihics. One ol (hose concerns 
pain management in children witli hydi'ancnccphaiy and 
similar conditions. Tl i.s not ineommon lor parents lo 
encounter suiprise on tlie part ot metlical professionals 
wdieii requesting analgesia or anesthesia tor their erving 
child dining inv^isive procedures, a situation in some 
wav’s reminiscent of what vvas found in the case of neonates 
only a few decades back (^Ynand 6c Hickey 1987). 'ibey also 
extend lo more general issues periaining lo ihe quality of 
pnarc appropriate (o these children, and nllimalely lo ques- 
tions such as the meaning ol'persotihood and even medical 
definitions of death (see, e.g,, Shewanon et al. 1989, and 
references therein). Such questions are decidedly bevond 
the scope of the present article, which is meant only to 
raise lho.se issues of a iheoreiical and empirical nature 
which arc prior lo and essential for finding reasoned and 
responsible an.swers In ihe ethical ones. Snlfire it in say 
that the evidence surveyed here gives no supyiort for 
basing a search tor such answers on the assumption that 
“aw^arcncss,” in tlic primaiy .sense of coherent rclatcdncss 
of a molivi'Ued being io his or her surroundings, is an 
exclusivelv cortical function and cannot exist without it. 


7. Conclusion 

'Ihc evidence and ((inelional arguments reviewed in (his 
article are not easily reconciled with an exclusive ideniifi- 
cation of the cerebral cortex as (he medium ofronscious 
function. They even suggest that the primaiy function of 
consciousness - that of matohine opportunities with 
need-s in a (.'entral motiun-stiibilized b'ody-w'orld interface 
organi7ed around an ogo-eenter - vastly antedates the 
invention of neocoitev by mammals, and may in I'aei 
have an implementation in ihe upper brainslein wiihoul 
it. The tacit consensus concerning the cerebrtd cortex as 
the “oi^an of consciousness” w--ould thus have been 
reached iireinatarely. and may in fact be seriously in 
error. This has not always been so, as indicated by the 
review ol (he Pen field and Jasper ( 1 9.64) “rentrencephalic" 
theorv’ol consciousness and volibmal behavior with which 
we began. uVs vve have seen, their proposal has not only 
been strengthened by ceitaiii findings accumulating 
since it was fiiTit fonnulated more than halt a centun’ 
ago, but, suitably updated, it still appears capable of pro- 
viding a genera! Iramew'ork lor ihe integration ol a vast 
array of diverse fads spanning from ihc basics ol (he ver- 
tebrate brain plan to evidence for awareness in children 
bom without a coitex. Mdietlier such a framework can 
be developed into a comprehensive account of the 
neural organization of consciousness will depend upon 
resolving a nitmber ol ihe empirical and iheoreiica' qnes- 
jions left unanswered in (he lorcgoing discussion, lu'climi- 
naiy ihongb it mavHie, lhai discussion suggests (ha( pari ol 
the endeavor to resoKe these cjuestious will ]-ec|uii'e close 
scrutiny of conser\-'ed and convergently innervated ujaper 
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brainstesii lijechaniiiiiis as potential key compoiieiits of a 
neural mechanism of consciousness. 
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NOTES 

1. In what foIIowS; the term “cortex’’ will always be- taken lo 
mean all or pm! of the cereljrul corte.x itlong with its as.sociated 
dorsal thalaiiiic: a!j(.l clausU'ul nttclear appi.iratu.s. The tiiaiaiuic 
reticular nucleus, being functionally intrinsic to this thalamocor- 
tical complex is regaxded as being part of it des]jite its emhryolo- 
gical and phylogenetic origin in the vent ral ihalamus (il is direclly 
continuous with rhe lateral margin ot the 7ona incerta). Unless 
otherwise indicated, “siibcorLicar’ will refer lo all central 
neivous sysl.em tissue ihal is not thalamororliral complex in 
this .sc.'-i].sc.:, and "braiiistciti” will rc.:fer to di(.‘i:ccphal«.>ii and the 
rest of the cnLirc ncuraTds caudal lo it. 

2 . To avoid i;K;,s.sibJe iiiLsuiuU‘r.stiUjdu.ig of this key point, note 
that the analog "realit)’ siinulati(.>n " proposixi here has nothing to 
do with a faci lit\' for simulating things such as alternate courses of 
acti(.'ii by, say, letting tliem unfold “in iniaj.jnation,’’ or any other 
ven'sion (.'f an “inner vvorkl,” “.subji.ictivc thongljt,” “fantasy." (jr 
the like. Such capacities are derivative ones, dependent upon 
addiLional neural structures whose- operations presuppose those 
described here. The purpose of the “analog simiilalion" defined 
here is first and foremost tn veridically reflect .state.s of the 
world, the body, and needs at whatever level of sophislicaLion a 
given species implements those realities, it is thus most directly 
related to tin.' model ef Philipoiia and eolleagnes (2003; 2001), as 
well as to the “situation room analogy" rWeloped bv Ijehar 
;' 2002 ). 

3 . Note tliat in some of the animal and human studies oiled in 
this passage the term “Cartesian" occurs as a misnomer for 
■'splierical.” The)- all refer t<.i a s\.stcm organized in teniis of 
■'a7imuth'’ and “eleration,'' that is, a system of spherical 
coordiiiutes. 
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Abstract: By ihenufeK’es, mesencephalic subcortical inechaiiisias 
provide a preactentrve kind of consciousness, rel.ited to stiirailns- 
related, short-latency dopaniitie release triggered bv coliicuiar input. 
Elaborate forms of con.sciou.sne.s.s. containing identifiable object.^ 
(visual, auilitory, tactile, or cheiriicai,!. implv longer-lasting plienonieiia 
that depend on fie activation of proseiicepiialic networks. Nevertheless, 
the maintenance of these higher -level ne^vork.s strongly depends on 
long-la.sting mesencephalic dispamine release. 

Following and expandingon Penficld’s (1932) and Thompson s 
(1993) idcus, Mctrkcr's provocative artiok.' proposes a ccutrai 
role of the upper brainstem in the mLCchanisms ol consciousness, 
while the teleuct^ilialon and dieitcepliakni .serve as a luedimn for 
the mcrea.sing elaboration of eonseioiis eon tents. Tlie sensorimo- 
tor, multimodal integrative vole of the hnairi.stem is supported by 
liirge amounts of ev idence, and leu- \v(,nild ai'gi.ie against its key 
role in behavioral org.anizatinu. Vlerlcer goes beyond this con- 
ception bypropo.singa“selection rriangie,’' based on action .selec- 
tion (substantia nigra, SN). target selection (superior colliculus, 
SC) and motivational rating (periar|uerluctai gray), that controls 
tc-IcaccphaUc processing, serves lo rcgulaic behavior, and 
implies a conscious mode oi function. In a rudimcnlary I’orm, 
this system might be present in tire eai'Iiest ehirrdates, while 
the cvoluUonaiy dcvclopmcnl of llic Lcicnccphalon has served 
to provide plasticity and br e.xpantl tliis system Iry virtue of paral- 
lel processing. An iiitiigning element in Merker's proposal is tire 
role of the imrrtn. a GAB.Acvgie complex that is suggested 
to o|K.Tate in coinjietitiini witir tlie SC for contixri erf higlier 
corlical areas. 

There i.s no doubt that furtbev research is necessaiy regarding 
the role of sulrcxirtical structures in conscious experience and 
cognilivT' processing in general, (.lognilive nenrosciences have 
been c-.xccssivc-Iy focMistjd on tlu; ccrclrral (.xn‘tc.'-.x as the neural 
foundation of all higher psychological funclions. Mcrkcr''s 
article clearly siiggesls thal submrlex also plays an imporlanl 
role dcjsia'ving invcstLgu.tion. The comjiclling cviJ<.uicc- rx;vicwcd 
in the target article could be not only a good induccmcnl, buL 
also a starting point lor such researcli. 

Our cximmcntury is f(x;usc'd on tlic role cjf tire inidbrain 
•suivrior colliculus and mesencephalic dopaminergic nuclei in 
orienting and goaI-dir<x:te(i behavior (Aberitiz et al. 2006), 
From being originally trinsideref] lo be a system lhal codifies 
reward, suhseqiient ,sti.idie.s emphasi7ed the role of the dopamin- 
ergic (DA) system in several luncLions like- alertness, rc«vard 
prediction, attention, and working memoiy, Behavioral and 
phvsi(jlo^caI approac'lic,s suggest tlrat there- are two mrjdt-'S of 
Da signaling. Tonic, longer lasting DA release- may be morc- 
relateJ to the mainttniance of a gojil representition in \vc.'rkiirg 
memory, and lo sustained allcnlion during ibc cxccalion orbeha- 
vior i Bandvopadhyay et ah 2IK15; Muller et al. 199b; Ihassetti 6: 
Carboni 2005; Zhang et al. 2001:. On tire otiier hiuid, 
short-latency, phasic, srimuins-related DA release (SBDB; 
70— IOOtiis {lost stininlii.s Isitenty, <200ui,s <ii’Vittion) is relateil 
to unpirdictczl, salient stimuli and participates in updating goal 
representations, in cattentional shifts, and in re\yard prediction 
(Montague cl al. 2004; Phillips cl al. 2003; Fucdgravc & Gurney 
2006). lire balance belwwn these two systems is crucial, as 
failure to luaiiitaiti the behavioral goal results in dLstractibilitv, 
and failure lo update it with new sensory^ evidence results in 
perseverance (Al.Kiitiz et al. 20'0G‘. 

Several lim'i (.>f <.'vid<;iicc point to tlio dc<.‘p lav<.‘rs of tiic 
superior colliciiliis (SC) as fne main source ot sliort-iatency 
sensory input into tlie substantia nigra, be it in tlie coute.xt of 
orienting Ix'havior tow-ard vi.sual stimuli (Goizet ct al. 2003; 
Comoli et al. 200-3; Dommett et al. 200.5; Redgrave Sc (turney 
2006) or avoidance- behavior in response lo noxious stimuli. In 
the second cstse, ax^nsive stimuli elici! a shorl-lalency 
(<l(K)ms,) phasic D.A suppression (Ungless et al. 2004). in 
some contexts, SRDR works as a reward prediction device, 
selecting behaviors lhal maximize luiure rewards (Moniague 
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el al. 2iM)4; Schiill? & llinkinsoa 20 ( 10 ; Tobler el ai. 2003, Waelli 
et al. 2(K}1 which is in accorHance with the “acrnon-selection” 
role for ihc SC and SN proposed bv Mcrkcr. 

However, in real iiie condllions, ihe reward value of many 
u!K;xpcttL'd events is nnloKJvsn at the time that SRDR tabes 
place ^Redgrave & Giirncv 2006). These aiUhoi's consider that, 
pertiaps nioie tiiau predietiug tlie (jceurreiice of rew-ard, SRDR 
has a role in the resedeetiou of actions tljat triggered an imprc- 
dictftd event, in otiier worcl.s. even- time a salient, unexpected 
stiinnlus is prcxlneed, SRDR in tire eonpns striatum, aiingdala, 
and preironial coriev allows an associalion o! ihe sensoiy, 
motor, and contextual .sitiiatinn.s immediately previous to thi.s 
event, so that the animal may develop a “causath'c ihcoiV’ of 
ihe events lhal led io llvis iinpredirled slimuhis and w'ill 
become able to generate them in the fiitiire (Redgrave is 
Gurney 2006). II this stimulus is subsequently associated with 
pcjsitive or negative reiiif<n‘ceiue:it, die aiiiiiuil will know what 
to do in <.ii-d<.'r to approacli or avoid this situation, rcspwtivcly. 

Re.side.s the associahon with contextual information, what kind 
of loiowledgc abo'..it tlie unpredi<.'ted .stiniulus itself does die 
animal obtain from SRDR? If the primaiy shorl-Ialc-ncv' input 
to the SN is the SC, it cannot he much. Vi5ma!'v, mammalian roi- 
licular neurons tend to respond lo spatially localized changes in 
luminosity tlrat signal movement or appearance or disappearance 
of obje^t.its ill the visual field, vvltile lieing relatively iTwensitive bi 
obiccL-spccific characLcrisLics (Spai'ks & Jav 1986, Wurlz & 
■Alhano 1080), Knithermore, SRDR is consicleiod to relate to 
pro-saccadic processing in which allcnlion is deviated lo the 
unaLLended salient event, and there is not much information 
alxjut die appetitive or aversive reinforceiiient cojisequent-es 
(rov’icwi'd in Redgrave 6c Gurney 2006). 

In a,greenieiit witli Merker’s proposal, conscious e.xjjeiierrce 
may take plact.- in pr(.iatt<nitivc (])rosaccadic) stages : Kerch & 
Tsuchiya 2007). Nevertheless, we may ask the question about 
vvliat contents ini,tdjt tliis ctuiscious function have at the coiliculitr 
level, Visually, obieel-relevan I evidence may nol be fully available 
at this point, and it is difficult to think of a conscious proce.ss 
wilhouL iclonLiJjablc beings or objects in it. In our view, the role 
of mesencephalic, subcorlical mechanisms in consciousness 
might hi; bettor d<.'sor'ibcd as providing a sent of “prtrattentivc/ 
prcsaccadic conscious slaLc," related to alertness, allcntional 
shifo, and decisi(Jii iiialdn);;. The puitrcijiation oflhgli^^t teleiice- 
phalic eentc.' 1 's is iKX<.'ssury to make this a sustained event into 
which short-term memorv- may participate, thus providing the 
essential, recursive eiiaraeter of lii<;lier eonseiorrsness. In this 
coniexl:, ihc longer-lisling, susiained dopamine release ibiai sup- 
nmt.s attention and w'orking memnty m.iycontiibiite to the main- 
tenance of tlih Ivind trf perception online in iiiglier telenctmhalic 
components in order to achieve goals that are not immediately 
available lAboitiz et ul. 2(X)6). In other words, M{.‘rkcr is quite 
rigbl in assigning the mcscnccphalic-basal ibrebrain Icvr-l an 
important role in primitiv'e orienting and goal-directed control, 
which serv e s a.s a oasis tbr a jnimordiai, ])rcattcntive form of con- 
sciousness: but l.hc higher Lclcnccphalic centers arc necessary for 
tlie elaijoration oi iiKjre ccniiple.v fonns of [.lehavior and recursive, 
object- related consciousness. 
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Abstracit: Postulating ihe subcortical orniuiizatioii of hiiniaii cxvnsciyuv- 
ness provides a criBcal link for the consirual of pain ia patients with 
impaired cortical function or cortical irnmaturip' during early develop- 
ment. Ih’actical implications of the cenbersoephalir propo.sal include 
the redefinition of pain, iinproved pain assessment in iioiiverbal 
humans, and benefits of adequate analgesia/aiiestliesia tor these parieiits. 
which certainly justiR' the rigorou.s scientific eiforts required. 

A refq>praisal of (he mechanisms ol human consciousness, diller- 
eutiatiiig it from its atti'ib'.it{'.s, h.nictions, '.;r contents, is long 
overdue. Widely held concepts about ibc kc\' mcebanisms of con- 
sciousnesB, or its fuliest tf.Kprc‘.ssion via tlie liuiiiaii L'raiu, have not 
been rcoxiQiimcd in the ligiit of iiceiimulating evidence since the 
1970s. Mcrkcr pi'cscfils the organization ol a subcorlical sv'stcm 
(the ce!itreiice{)lialic system f)roposed L'v Penfield and Jasuer 
in (he 195{^: see, e.g., Penfield i«r jasper 1v).54), vvilh mulliple 
lines of anatomical, neurophv.sio'ogical, hehavinral. clininal, and 
neuropiithologiciil evidezice, and a teleological rationale — zill of 
which support a j>ersuasive argnmeni (or ihe subcortical 
control and temporal sequencing of hehavHor Advanced nei.iroi- 
maging techniques or other tools can now be applied to Lcs table 
hypolheses derived IVniT! ihe updaled cenlrenepphalie iheoiy, an 
cvaluatitiii nut jKzssiblc 50 years zigo. Oik.' distressing impuet of 
associalmg consciousness with cortical function, bricily men- 
tioned by Merker in secdcni 6 of ttie target ai'tiele, pertaims to 
the inistakczi notions rcgiiixUng pain perccptiuii in putici.it ptjpu- 
lations with impaired cortiea! function or cortical immatnrits'. 
Beciiuse of its ciinical. <?tliicai, and social iii.Lportance, tl.ils toiii- 
mentarv focuses on the impact of centrencephalic theoiy on 
Hie capacity tor pain pemeption in .subjects with impaired cortical 
function or cortical iinmaturit}’ during early development. 

Despite a higher prevalence of pain in patients with impaired 
cortical function (Breau cl al. 2004; FcjtcII cl al. 1995; rarmclcc 
1996; SlallardcLal. 2001), such patients - not unlike die children 
w-itli hydrimencephalv d(-scrilwd Ijy Merker - receive fewer 
aiialgcsics as compared w-idi niatchcd cogniLivclv intact patients 
(Bell 1997; Feldt et al. 1998; Koh et al. 2004; Malviya et al. 
2001; Stallard et al. 2001). Geriatric patients witlz Jeiiientiu 
also receive fewer and lower doses of opioid or nonopioid analge- 
sics tliiui tlzizse received by coi.iipaial)le, j)i,it cognitive.!)' intact 
elders (Btill 1997: Gloss ct uL 2004; FcIdt ct al. 1098; Forster 
et al. 2<MM); Horgas & Tsai 1998). When we consider cortical 
immalurily during carlv development, the impact of ihcsc prac- 
lices ,a|){)eai's ev-en greater. Human neonales, prelerm and full- 
term, were previously thought to be in.sensitive to pain and 
wir-rc I'oulincly subjc-cl-cd lo surgical operations wiihoul adequate 
aneslhesiaor analgesia (.Anand Aynsley-Green 1 985; .Anard fir 
Curr 1989). Large- uumlK.Ts of newborn infants arc currently 
expo.sed to painfii! invasive procerlures without appropriate 
analgesia (Johustoij et al. 1997; Porter & Anand 1998; Simons 
ct al. 2003) and recent reviews have tpzcstioned the zifiility of pix.:- 
mature newborns or fetuses to experience pain (Derbv.shire 
2006; Lee et al. 2(X).5; Mellor et al. 2005). Clinical j)riic;tices 
denxlng or discounting (he pain experienced hy ihnse who have 
little or no self-report recapitulate the opinions ot leading phys- 
icians in IQlh-ccnUiiy America, as, lor example, when Dr. 
•Abel Pierson, Henrx' j. Rige’ow, and others. ...assumed that 
the ability tu cqjc-rieEtt'c- pain was r(.'iiit<.'d to inti'lligciico, 
memory, and ralioiialilv: like the lower animals, the vc.r\’ voung 
lacked the mental capacity to sulfei ’ '..Peniick 195 . 5 ). 

The- primary reasons lor disregarding the experience of pain in 
those with limited mrtical funetinn include the current definition 
of pain md die e.xi:lusive a,ssocuition ot liniiuui (.:onsci(n.i,sne,s,s 
vxitli cortical fimetion. 

Within tile medieal.'',scieiitific coiuiiiuiiitx', (.:oncepts ot uaiii are 
basc-d on its semantic definition rather than the actual experience 
it signifies. Pain is defined bv Merskey and Rogduk (1994) as “an 
unplc-asanL scnsoiy and c-motional experience associated with 
fictual or potential tissue damage, or described in ierms nl siich 
tlaiiiiige,” followed by dit; ncjte tliat ’Pain is ahvziy,s .sulijective. 
Each individual learns the application of the word through 
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experiences relaier] lo injiitx' in earlv life'' (Meinkey fif Rogduk 
1994). Over tire years, this definition has propagated undue 
crcclibiliLy for the verbal expression ol pain, defined wdlhin the 
conlexi o( adii’l rnnscionsness, engendeiing medical praciices 
that regiU'd v<.'rl)Lil self-rc jxnt as tlie "gcjld standard'' for pain 
;K. D. Craig 1997; Cunningiiam 1998; 1999). Major flag’s in 
this definititjii iuciiLde its f.-icessis'e reliance on verbal self- 
report, the ijritc'rion that senic loriii ol I«.-armug is required 
in order to experience pain, and its focus on use of this 
word rather tiiim tiie e.xperience of pain (.^land & Craig 
199(j; Ananrl el al. 1999; K. ID. Craig 1997: Shapiro 19iW: 
Wall liJ97r 

Conlnsion regarding pain pcrccptior: in early life continues lo 
hinge on various inlerprelalions o! this flawed definilion (BenaUar 
& ilenatar 2061 ; Derhyshire 1 c-e. et .a!, 2t)05), generating a 
circular ar'gu.mcnl that “to experience pain, inianls must first 
leani what is pain; to learn w hat pain is, tliey jiiust first experi- 
<.'ncc it."' Th<.' experience of pain primarily informs txjusdous 
heirgs of hodily harm; its perception is \ital to simival and 
eaniJ(Jt depend (ju putative iijeiuories oi piior painiul e-xiierieut^s 
lAnand cl al. 1999, Cunninglaam 1999,'. Consisical with this 
rationale, even the first expo.sure to boriilv injuiy demonstrates 
Lhsi clinical signs of pain, regardless of whether tissue damage 
occurs during fetal or neonatal life (Gn.inau 6r Craig 1987: 
Williiuris 2005). The experience of p:«ii must pTc^^nle uny 
responses that ensue (verbal, behavioral or phx’siological), 
whereas the relationships between feeling pain and repoibng 
pain arc bigbly conLcxL-dcpcndcnL (Anand fc Craig 1996: A. D. 
Craig 2003). 

Tlie entity <;f consciousness, as discussed in greater detail else- 
where (Anand cL al. 1999; BcnaLar & Bcnalar 2001;, is mistakenly 
equated witli de\'el(.'pineut of tlie human mind (Beuatar & 
Bciiatar 2001; Cunninghuin i99S; Dcrbyshir<.‘ 2006) und !)ur- 
denecl with "thf’ f^xpf’r.fation (hat living oq’anism? must exhibit 
certain attribute's or capahilitie.s iwia/ogwis to fiur adult fniriuiii 
in order la fulfifl (he criletia for comciini-snex^ " (Anand el: al. 
1999). Some authors argi.ie that fetuses or neonates are not con- 
scious, LhaL they arc complex automatons (Derbyshire & Furedi 
199('i; I Joyd-Thomas &• F;l7gerald 1996; /elazo 2(X)4). simplv 
manifesting varicjus rc;flcs<.'s triggc.'rc'd by tissue injim-, but incap- 
able of experiencing paj'n because the)’ lack consciousness or 
cortical luaturitv (Benatuv & Benatar 2001; Derl'vsliire 20(X): 
U'c ct al, 2005:\lcIIor et al, 2005). 

{.lloser examination reveals three major flaws in this scientific 
rutionale, First, pain per<.:eption is portrayed a.s a 'Ijard-wired' 
syslem, passively Iransmilling pain impulses iinlil ■'iwceplion” 
occurs in the cortex iJDerhyshire 2006; \e,e et al. 2005; Mellor 
et ;il. 2005). Beginning from tiie Cate Control Theorv- of pain 
(Mfibaok &■ Wf^l 1965), accumularing evidence over die pa.st 
10 vears idioiild lead us t<; disi.'iird this view of piiiii. 

Second, it assumes that fcLal or nconaial pain perception must 
activate the same nenral stnictures as in the adult: immaturitv’ of 
th<.'s<.' aroaii then snpptnls the iirguiiicnt tljat fetuses orpreniariirc 
neonates cannol experience pain. However, multiple Ihics of evi- 
uenee -sliovv tiiat tlie .stmetaros u.sed ft^r piun pr<K«ssmg in early 
development are unique and different from adults and that some 
of these ,str;!cture.s6rso!;mef hani.sm.s are not maintained bey’ond 
specific developiiientil pcriod.s (Fitzgerald 2005; Narsingliaui 
& .Anand 2(10i)). The immature pain system thus plav^ a crucial 
signaling role during each stage oi dev elojjuient and therefore 
uses dillcronl neural elcmcnls available al specific limes during 
development to fulfill this role (Glover &■ Fisk 1996). 

Third; ihic immaturily of ihalatnocorlical connections is pro- 
posed as an argiiineni againsi (etal pain perception (Derbyshire 
2006, Lee et al. 2005; Mellur et al. 2005). This reasoning, 
however, ignores clinical data showing that ablation or stimu- 
lation <.)f soinaUiseusory corte.x does imt alter' pain peicejitiou in 
adults, wiicrcas tisalamio ablation (rr stimulation doevs (Brooks 
et ai. 2(Hi5; A. D. Graig 200.9; Nandi et a!. 200.5). The fetal thala- 
im.is develops im.Kh earlier than the c.orte.x iEi'Z'aiuiiilu & Jhaveri 


1990; OMjeaty el al. 1992; lIlHg el al. 2(MK)), snpporiing clinical 
observations of fetal behavior in response to Ossue injuiy (Fisk 
cl al. 2001; William.s 2005). Funclionalh' specific cortical aciiviLy 
in response to tactile or painful slimuh' in premaiiire neonales 
(Bsirt(.»cci et al. 2006: Slater et al. 20!36) prc.'vidcs fnilihcr ovidoiioc 
for the lhalamocoilicai signaling of pain. 

Fuiictioiial devektpuieiit of tire centrencophulic system vei'y 
likely mediates the oiiKit of consciousness in fetal life, defining 
the “being” in hio'ogica! terms (Hepper 6r Shahidnllah 1994 
and Mei.ker’s target oiticle), -and eiialrliiig its responses to inva- 
sions ofhodily integrity (Wall 1996, 1997). 
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Ab.sti-ac!: Attention researdi with prefrontal patient.^ siippoits Merker's 
argument regarding flic crucial role lor the midliraiti in higher ciognition, 
llu'ougli largely avecU'K'jlved and misuuder.staxi preiroiilotecbil connec- 
tivity'. However, mlbnnation theoretic analy.se.s reveal that both exogen- 
ous (i.C., rtiiliciiUri ami cndogciioi.is (pfcCrotital) .soiircc.s of infbrmatioii 
arc rcapjiisihlc Ibr laigc-.scair fKiiitcvl-sonsilivr; liraiti dyiinniios, wifli pre- 
ffoulal cortex lieiag lU) tlie lO£> of the liieriirciiy for cognitive control. 

In his target article Merlcer remind.s us nf the critical role of mid- 
broiii structures lor hij^ier cogiiiLkni in l.u.imaiis. Tills timtjly 
reminder should renew the interest: for l:hR sl:i.idy ofcorlical-sub- 
oordcAl intei-actions underivHng human coalition. Our own 
research on the allciiLional disorders in neurological patients, 
although partly consistent with Merker's claims, calls for a revi- 
sion of die th(.xtrclic;J implications tjf tilt.: t.:ontronccphalio 
hypoliicsis in light of the superordinate position ol prcIronLal 
corte.\ in the functional hiermx.hv (jf uniticd in the lii,imaii 
brain (Barcclo & Knight 2000; in press; Barccld cL al. 2000; 
Faster 19fj7). In his othervvi.se yen- thorough review of brain 
anatomy and functio?i, Merker does not consider tlie e.-dstetKe 
of direct prefiontotectai pathways in the human brain (Figs. 4 
and 6 of the target article). Tn our vievv, thi.s piece nf anatomy 
carries cmcial iiaplicatknis Ic/r computing and inteqneting infor- 
mation processing within the central neivnus sysrem. 

Dii'cct prclroniolcctal palhwav's have remained rclalivcly 
unexplored since- their discovery in primates bv Goklman-ftakic 
and Nauta (1976). Failure tcj notice tlie relevance of prefroiito- 
Icolal pathways abounds even in authonlalivc reviews of prefron- 
tal anatomy (Helrides &" Fandya 2002), and rnnsequenlly, ihe 
putative fiinctious of su<.'h connectivity iiav<' been overlooked 
or dowmplayed by recent models nhnut the neural conriol of 
human cognition (Miller & Cohen 2001; Posner 6c Petersen 
1990). Tliis route was oiiginallv thought to aid the tracking of 
visual targets in spatial coordinates and w’as related to the rorOcal 
control of visually guided saccades and visuospatia! distvactibility 
(Gaymard el al. 2905; Pierrol-IDeseilligny el al. 1991). (inly 
recently has this route been related tn the top-down control of 
vrolunlaiy and ^al-dircotcd behavior (Barcclo & Knight 2000; 
in press: Friston 2tM)5; V1unr)7 6r F.vptiing2004). The dnrsolaleral 
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(ircfTonUil region in\x>Ked. whk-ii cncTPsponds lo llte tniddle 
third of the principal sulcus in die moitkc^'. has been show'n to 
siiltserxe not only spatial, hut also more ^teral working 
inciiMin’ functions closeK’ lied in with awurent'ss (Pelrides & 
Pandva 2002). ilenre, it seems justiBed In ponder the raleorpre- 
frontnterta! pathways in target ar>d action selection (sects 3.2 and 
■I of die target article). In csaitrast to Merker's proposal of an 
mbn>rtical Iwt funrlumaUu TUpro-roft/ra/" 
sy'strm, we argue that prrfrontritcrtal patnwA's evsiKcd to 
allow tl»e hiiinan prefronld rortex to control die eenlrencepliabc 


system, in line with the es olulion of control arcdiitectiires in llie 
nervous nslem (cf. Fuster 1997). 

Our argument can he substantiated by the exiensiv'e research 
uu the neural liases of selective attention ti.e.. orienting) lo 
spatial, target, and task-set information. Most evidence for a col- 
lictilar implication in target selection revolves around llie selec- 
tion of tltc spatial location of relatively novel, salient, or distinct 
pereqitual trfijects wh<»$r abnipi onset triggers sensory and 
motor adjustments collectnely laimvn as an orlmtinf’ mponsi^ 
(Sokolov 1963). A (ortical marker of the <»iiroliog response ran 


a 



b 

CONTROLS 

NomH 


FRONTALS FRONTALS 

Ipst Novals Contra Novtis 






PREDICTIVE NOVELS 

- UNPREDICTIVE NOVELS 


Figure I ( Barcelo & Knight) Hvpotlietical prefronlo-tectal interactions during visual orienting In familiar and novel l&sk-sel infor- 
matioii. (a) Information theoretic model of prefmnlal function (adaplr^ from Miller fit Colien, 2(X>I). Tlie neural representation of 
pools of stimulus features (SI and motor n^ponses (R} are connectrsl thmugii several hieiarchical levels of intervening sciunriniolor 
processes in the central nenYnis svsiem (cf. Fuster 1997). Familiar and well-reliearsotl visual discriminations lietvveen upriglit (dis- 
Iracters) and upside-slown (target) triangles rapidly and randomly Bashed lo liolh visual iK'inifk'lds ref|uirr siistnitMsI moiiitenaiKt* of 
a siipemrdiiiate task-set repiesentation {task-wt /). This higher task-set repirsentalion tmlds oilier sulKirdiiinle sc'nsnrimotor units 
(sr) in an active stale at subcortical and/or posterior corti^ structures, tlius providing intervening padivvavs lietvvieii perceptual 
and motor units. laiteral prermiital corte.v lias ticen pniposed to hold superonlinale contcvtuol representations in working 
iiirinory ( Milter fie (^oheii 2001). Tlie unset of a familiar event triggen die u]>uatiiig of its corresponding sensoiy (si. s2) and sen- 
soriniutor units (si-rO, x2-r/) at sulicortical and/or posterior cortk'd slrueturrs. without mudilying the siipeionlinalc r<'prc>seutatiuti 
of familiar information. On tlie contrarv, task-irrelevant uiie^'S'ted novel events (sx) trigger an orienting ies|Mmse dial denunuls 
U|Kialing of the active stiperordinate rrprrss'iitalioti of task-set infomiation (In new task-srf II). The nmet task-set II (X)iii|ieles 
for allenlional resources with tlie familiar task-set I, thus causing behavioral conBict and iiislractibilitv . When the novel event pre- 
dicts die af)|K‘aniiKe of a target event in a pntlictable context, tlien a moriKMilaiy conflict betwrsni twxi supcrordiiiate tusk-sets 
rapidly turns into aiiltcipatorv activation of llie familiar task-set I. resulting in an amelioration of lidiaviom distraiiibilily. (b) 
Ttie cortical murker of the orienting response to iiiipredictive and predictive novel events displayed at die ipsi- and conlralesioii 
visual heniiftelds of patkuits with unilateral lesions to tlieir dorsolateral prefrontal cortex (middle and rigjil cominus) are compared 
witli data collapsed across bodi visual betnilields in controls (left column) Novel events evoked frontally dislribuled “novelty P3~ 
potentials in Controls lliat were severely reduced in the Frontal patients re^rdless of llie prcdi<-live value of llie novel events 
or its visual lieniilield of display. Importantlv, presiklive novels elicited anomalous sustained early 50-2(H>ms negativities over 
llie lesioned prefrontal cortex (Ipsi Novels). Tlie eariy timing of these negativities suggested conflict signals from prefrontolectal 
pathways llial could not be rlealt widi because of missing superordinate task-set representations at ptefmnlal cortex. Grey bars indi- 
cate the lime window for ncneltv P3 meanirmient. Fp/: Mid-fraiilopolar region; F?.: Mkl-fronlocentral region (for a full explanation 
of die ta,sk design, see Barcelo fir Knight 2000; Barcelo el al. 20(X». 
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Co’m«i.<?n/«7ry/Merker: Conscioiii^ness wilhoni a ceiebra] cortex 


be measured as a slereolyped scalp-recorded eTOni:-rela!:ed 
potential, the so-called “novelh- P3,'’ which indicates that a 
novel cvenL has capiurcd altcnlion and. at that point in lime, is 
most likelv within the !nciis n! mind (Friedman et al. 2001). 
The novelty P3 potential depends on the integrity of a distributed 
cortical network including clorsolaLcral prcirontal, Icmporo- 
jiarietai, and iije,sial temporal cortice,s (Knight & Scalruii 1993). 
This e(jrtical iiiarker (.>f the (jrienting respwjiise was originallv 
described as an invo'iintaiv reaction to novel .and salient stimij- 
lati<;u reiiectnii; modiilitv noirspoeifio coitieal-subeoitieal Later- 
aciinns (i.e., visual novelly I'd aclivalions do nol follow (he 
retinotopy ol the genicnio.striate pathways; ct Sokolov 1963: 
Frislon 2005), that most likely involve iastcrprc-lxonlotcetalpadi- 
ways (see Fig. lb; Barrelo Knighi, in press). These cortical 
rnodnlflrions could he likened to the property of the centrence- 
phalic system ol being "symm-cLrically related to both cerebral 
heinispheres” (sect. 3.2 (.'f tlie target article). New task designs 
and an iiifonnati(jn theoretic analsrical aj»pn.iaeli Iravc revcaltxl 
more top-dowi corticiil control in this b’^ain's oriendng respon.se 
than wa.s originally suspected isee Figs, la, lb; Barceio & Knigtit 
2000; in press; Barccio cL al, 2002, 2006). 

'I'arget and action selection require integration of contextual 
infornralii3n across the spaLio-tcmporal dimensions of our phys- 
ical world. W’e orient to those targets that are perceptually 
salient or hehaviorally relevant. However, tlie inff)nria6un 
conLcnL of a target lor pcrccpiion or action depends on the 
learned associations between exogeno«is sensory signals and 
past short- and long-term memories and plans of action. These 
conlexL-depondenL associadons between sets of stimuli and 
resptjiises for the aeetjmplishiiieiit of internal goals are putatively 
encoded al hierarchically ordered levels of rcprcscnLalion in the 
nervous system (Fig. ia). Even if the centieuuefdjalit .system lias 
direct control over scnsoiy (i.e., sh. \2), motor (i.c., rO, rl), luid 
some sensorimotor (sr) representations needed tn perform 
simple and familial' visuosqjatial dis’CTimiiiatioiis. it dw\s not seem 
as well equipj^wd as ju'el'fonlal cortex for accessing (he sho)‘l:- 
and long-term memories necessaiv for the temporal organi7ation 
of human behavior (FusLcr 1997). The neural decisions about 
whether a novel sensory signal should be selocled as a large! 
(i.c., sensorimotor jiathwav \2-ri in Fig. .lah or uiliibitcd as a 
disLraelcr sJ-rO Ln Fig, la), and wliclhcr these associaLions 
are to be temporai'ily reversed in a difi'erent task c()ute.\t 
demtinu activiition of u fnjntcqKi,stcrioi' c<.irti{.“al nctworic for 
updating episodic task-set infbnriadon (Barcelbetal 2<H)2, 2096). 

In a recent study (Bar(.'el(3 6c Kuiglit, in ])rc.ssh we cdiserved 
lhal: dorsolateral prefrontal cortex is necessaiy for establishing 
the contextiial meaning of novel events either as irrelevant 
distracters in an unpredictable cunte.xt ri.e., uadiway xx-rO in 
Fig, la), or as anticipatoiv cues for target and action selection in 
a j>rcdictablc cxmtcAt (i.c., pathway xx-rl in Fig. la: Earw^Io & 
Knight 2000: in picss’i. Unilateral prefrontal lesions disrupted 
novelty P3 acBvily in both nemisplieres regardless of the predic- 
tive \'aluc or the hcmificid of novel disqilay (Fig. lb). Mt)rcovcr, 
the temporal contingenev bctwccij predictive novels and 
targets wa.s lem'ned only when novels vvere displayed at die 
ipsiVsionai (good) visual hemiticld of pabents. in this condition, 
predictive novels elicited anomalous .sustained early .50—200 ms 
negativities over tiie lesioiied corte-X iFig. Hi; Ipsi Novels). The 
earlv timing of this anomalous negativ’ty, onsetting before 
\isual iuformatiou cm.ild reach prefrontal c*)itex through genicu- 
losuiatc pathways, suggested incoming signals Irom a prefron- 
totectal route that could not he adequatelv dealt with bec-ause 
of missing prcirontal task-set representations. The inability to 
learn ihe novei-;argel conlingencv wiren predictive nox'els were 
flashed conti'aie.siomilly concur.s with these patients’ target 
neglect and other superordinate dcflcils in cognitive control 
!i.e., unosognosia). From lui inioniiati>..in tlieoretic ap|)roath to 
brain hinetion, both exogenous (i.e., collieular) and endogenous 
(i.e., pretrontah sources of inforTTiation are necessary to 
compute the informational content of sensory signals (Fig. la). 


However, the meaning ol hmuan conscious experience seems 
to emerge from large-scale cortical dyiiainics, with the pi'efrontal 
cortex acting as the chief executive in the hierarchy of cognitive 
contTol (cf. Fusler 1997). 
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Ali.stract: The in.sighi tlia!, iii Icrms o! •■cliaviniit' coiitn.i. the tiic.so- 
diencepbalic .system Ls supeccitimatc to tlu; corte' h iikl 'u'e 
profoimd iinplicafioii.s for hehaviotiral '.cienic.s. Ncvcrf'iclcs.s. flic tli:flK- 
snocortica! sy'Stniii crjiiic! .slill he deenird mi ''iitgH'i oi iinnsrioii.sni'.s.s" 
ifwc came to accept that coustrioiisiicss is net central to nuruosclul I'clia- 
xnoiir. in afxionlamx- 'vith insfini’t thci-iy. T'hilo.sophicallv. McTkf'.r'.s 
nonncpf.snrhasiceiHi.sciiiiunc.ss And ego-wiiitv; w-Art'Ani cnticiAl di.scus.sion. 

I bf^n with a long quote from William |ames’ The Frinriphs of 
Vsyrholozy, wluch considers the nature of self-experience in 
relation to acl ion and consciousness; 

Tf WT. (livi(!<: nil po.'isibic physiologicMil nets into fuijuslmvntv and 
exccuhons, the imclear self would be the adjii.stmeiit.s collectively con- 
sidered; and tlie less intimate, more shifting self, so far as it was active, 
would be the cv('<:ution.s. But both juljiistnioTits and executions would 
obey the reflex type . . . The peculiarity of die acljiistmenb! would be 
dial they Arc tniiiinial rdloxc.s . . . iininfr, resting except fliroi.igli ilieir 
uses ia fiutlieriag or iiiliihiliag liie presence of variou.s things and 
actions lietore con.sciou.sness ... These character-s would naturally 
keep us Cmiii infrii.S[;«'ctively payitig luiieli Attention to iTieni In detail, 
whilst they would at the .same time make us aw’ai'e of them as a coher- 
ent gnjup of prfKx.iss<'A .strongly contriistcfl with all ot}K.!r tilings (x.>n- 
s«;i(ni.snes.s ci.Hitaincd — even with file nthnr eon.sfiliicnt.s iirtlie ‘'.SeH'," 
mabnial, social, or spiritual, as might be the ciise . . . Everything 
aroua.'is lliem; for objecis which have, no oilier eflecis will lor a 
moment contract the brow and make the glottis close . . . The.se 
primaiy reactions . . . are tlie permanent core of turnings-tovixirds 
and tumings-from, of yieldings and ai're.sts. which naturallj' seem 
central and interior in (;ouipari.si)ii with the foreiijn matters, apropos 
to whioh they iiocur, . . . ii would not he siirptising, ilicn, iC we, were 
to feel diein a.« the birthplace of conclusions and the stai'ting points 
of Acls, or if ihoy came f<i jx-.ipcAr as . . . ihe '■sAiieiiiiiry wiihin ilic 
ciljulel” of our jierxoiiAi !i!ri ... It would I'ollow ifiai :ill lliAf is experi- 
enced is. strictK' considered, objective; that this Objective bdls 
asunder inio two eonlrasierl [wris, one reali.sed as “.Sel [," the other a.s 
■‘ not-Selfr and tltaC over and al>ove these parts tliere is nothin;! save 
the fact diat they are known, the fact of the stream of thought being 
there as the indis[3eiLsabls subjective condition of dieir being experi- 
enced at ail. (fames 1890, pp. 302-301) 

Murker should be rqiplauded Inr emphasising the evoh.ilinnary 
significance of die mesodieucepbalic svstem — comprisiug bypo- 
ihalamus, periaqueductal gray, and superior colliculus — and 
poiiitiiig out di:it die cerebritl c(;rte.x is at die service (.fl tiiis 
systciu. The insight that more primitive upper-brainstem-based 
mechanisms occupy a .snpevniTliuate position in the regulation 
of beliavdoui does not ineaii, iiowes er. that consciousness, too, 
is merely elaborated by the cortex. The superior colliculus 
implements a form of "‘an.alog realiK- sinuslation ’; however, it 
seems uniustificri to ialor that such simulation in its inlcraction 
wn'lb action representations ‘'mnsliliiles a conscious mode ol 
fuiictioii” foruied under the ;riflnon<.x.' of "feelings r<.'floeting 
monicntarx’ needs" (sect. 4.2, para. 5) Reality simulation biased 
by modvational vdi'Lal:.ile.s and tiu'get selection may be enieially 
dcjieudciit upon iiic-sodic'ntx:pbalie structures indeed, but, 
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insofar as il becomes consrious (i.e., insofar as \ve can speak of 
fppling’^ and tbe cxpcmncr of an evrenial world), il may still 
have Lo Lnvolvc ihc ihalamocorlical s^'sLcm. Consislcnl wilb p-s\'- 
cbcanalysis, behavionr is primarily inslinclive, and even social 
[x.'liavioiir rciriaiiis unconscious to a large csteiit. CoDscionsDcss 
slarLs lo pla\' a rok? v/hen behavioural impiilsc-s aiising in upper 
brainstem systems iiec'ti to be delayed and modified — with refta’- 
<;ncc to past cxpc'ricncv; — to adjust to coriipIcv'Lities and variations 
in the inte’piay between multiple and conflicting goals and 
unpredictable opjKntunitiea and oiistiick's. 

[i ihe mesodiencephalir syslem cenired on (be superior col- 
liculirs were to provide “a connective interfiice betw’een the 
brain's basic moiivalional systems and ihc orienting machinery'' 
fspcl. 4.2, para. 7) fl.s n:cM ns ibe cnnneciivily needed for con- 
.sciousness, how can we understand a.spect.s or sequences of 
goal-directed and motivated behaviour that arc unconscious? 
Moreover, how ui'e '.ve to understLiud lorms of consciousness 
that are rolativ<.'ly uiKxnipk.'d fr{.in! olrsmvahk.' licliaviortr and 
clearly unrelated to sen.sniy informatiop being forwarded to the 
colliculus fdreaiiis luid ludlu<;iiiations)? Conscious experience in 
dreaming and wakefulness is similar phcnomcnolo^caily 
{Behrendt 2006) and accompanied by similar pattem.s of thala- 
mocortical activity (Llinas & Parc 1991; Llinas & Rihaiy 199-3), 
qualih'ing them as fundamentally equivalent states. In dreams 
a.nd lialluciiiatiou.s, tfialairiic- relay <-elI.s are Ies.s responsive to 
sensory slimulation w'hilc brainstem-based arousal mechanisms 
continue to activate thalamocortical circuits (Behrendt 2003). 
Here, conscious experience- is uncoupled from sensory input 
representing ihe external world, and it seems unlikely that 
changes in thaIan.L<.tcoitical activity elalroratiiig tire content of 
conscious experience in ihese sl.atcs arc paraDcIcd by corre- 
apondvni!^ activity changes in die superi<.)r colliculus, in wiutrast 
to Mci'kci''s testable pr(.'tlicti<)n, alt]i(.)ugh th(.‘ inferior colliculus 
was active during auclitoiy hallucinations (Shergill et ah 2000). 

Merker’s li)'pothesis crucially dtqieiids on the notion tliat con- 
sciousness is "the ‘medii.im' nfarty and all possible experience" 
(sect. 1, para. 3), and therefore that consciousness can be 
separaLed from the content of experience - that there can be 
consciousness wilhnul: ctTnlenl. Indeed, bo Ireals consciousness 
as a “functional utility” that is ‘■indcjx.'ndcnt of tiie I(.-vcI »jf suj)his- 
Licalion at which ihc eonients il integrates are defined" (scet. 1, 
para. 6); ai.id it is only from this position tliat ^v•e can interfiret 
Pcnficld and Jasper’s (1051) findings as suggesting tijat “Irciiii- 
spherectomy does not deprive a patient of ronsciousnoss, hut 
radicr of certain foniis of information, discriiuinative c-apacities, 
or abililies, bni not orconscioi.isness ilself (seci. 2, para. 3). This 
position may also mi.sguide us to look for a ‘'way in ubich this 
uiedium might be iinplemented neurally” (sect. 1, j)ara. 4); and 
when pinning priman' consciousness to ‘‘quite specific neural 
arnuigcmcnts ' one; comes to tlu.- ratIi<.T paradoxical conclusion 
that ancnccphalic children who “show responsiveness lo thcii' 
sutTounrlings in the form of emotional or orienting reactions to 
cuvironiijcntiil events” (sect. 5, para. 6) - suck as .sounds and 
"salient visual stimuli" — arc conscious, whereas piirposcfuny 
reacting iji\'ertebrate.s, such as die uiedusa, which lack such 
‘specific strictural airangements" (sect. 1, para. 4) are n-ot. 

What is more problematic i.s that hv rriiiicing consciousness to 
■‘the Idiid of respon.siveness to their suriouiitlings that qualifies as 
conscious by the criteria of ordinary neurological examination'’ 
fsect. 5, para. 1\ Meii-cer iy’ju.res die subjective natiire of cou- 
scious experience (Scarlc 1992, 1997). Signs ol plcasuio or exci- 
tement exhibited bv anencepbalic children are not necessarily' 
indicath'c of conscious experience and can only impress the 
reduciionisl as "a weigbiy piece ol m.-’idence regarding (heir con- 
scious status” {sect. 5, piu'u. 7). They may lx? regarded im^re par- 
simoniously as automatic “molar” bchax'iour pallcrns rcpi'cscnlcd 
ill liiesodiencephalic str\.ictures and activated by suitable stiiiiuli. 
The fact that sonic patients with damage t(} the striate cortex can 
recognise or discriminate ynsnal stimuli presented in their blind 
visual held oi tiie aL'sence of awareness ( hiiiidsight) (Weiskrantz 


1996) iliusirales lhat “environmenlal sensoTv inlonnalion is 
related to bodily acrion (such as orientinu' '.sect. o. para. 10) 
nol necessarily through the medium ol a primaiv conscious- 
ness." Decorlicale animals orieni lo !h--ii si i u ihn; i id 
display molar iKihavioural rcacti I'l*- s ‘•’ii t, uiJ' cd that 

ihc-sc behaviours arc dcpcndciiL on Li ilLuu s i j tin in s >dji nec- 
piialic region, hut tliev too max di ‘-u xitli )ut < i c' lou-. a a e- 
Dcss. Cortical hliiidiicss fo!lo'.vinti Jc,stnietioii ot posterior 
cortical \-i.suai areas cjin be restored h\ in i< hv a i t tiieri xti xl- 
ateral superior colliculus (Sprague eflect.'; however, die restor- 
ation in ihe lormally blind Held is linnled essenliallv io ibe 
ability to orient to and approach the location or moving visual 
stimuli" (seel. 3.1, para. 1). so that vvi (.uii >l K u ii U that 
the orienting behaviour now under fxinlrol ol ibe ipsilaiera! 
superior c{>Ilicuhis is conscious, tliat is that \vc arc Llciuing w ith 
a “pai'tial restoration ol vision” (s^i L 'll pvm 2* u L st use 
of a conscious function. 

Mcrkcr appix.‘ciat(;s that "whiit vve confront in sensory con- 
sciou-sness is indeed a .simn’ated (synthetic) world and bodx." 
(sect 4.3, para 5), concuiTing 'vith philcrsophicul idealism 
(Behrendt 2<}(i6). Problematic, however, is die notion of 'ego- 
center” (sect- 4.3), which “we ourselves occunv wlien we are 
conscious’’ (seel. 4.3, para. 2) and which is thought Lo be 
located at the “origin of the coordinate system of the simulation 
.spjwe” (serl. i para. 2). Passivity-' plierK.niieua in .schi/opfireiiia 
suggest that there is no “irreducible asymmeUy . . - between per- 
ceiving subject iuid appreht'iided objects” (sect. 4.3, iiiu'a. 2). 
More likely, basic scnsorimoi.or self experience is a miivaUve 
of instinct-driven conscious behaviour; Tension reduction 
during up[)rt.>ath to a desired goal - the yielding to an uirge or 
impulse, often after overcoming conflicLing drives - which 
accomjjuiiies all coiisciou.sly guicied behaviour and tliiiildiig, 
inti'oduccs an asyiunujtrv l)ctw-c(.n.i self and non-,s(-'If into the 
unitaiy realm of subjective conscious experience (Behrendt 
200 1; 2005), which according to philvisophical pheiiomeiiolo^g)' 
and idealism is all lh.al is ax-ailable lo us (see ibe quolalion 
(iom James [1890] at the beginning). We are, in other words, 
not “central rcsiclcnls of lhat siinuIaLion” and as such "stibjccL 
to ever shilling moods, feelings, urges, emotions, and impulses" 
(scc4. 1.3, para. 6), Init wc oi.irsclv<.i;> arc the- product (.if these 
uigcs, emotions, and impulses (Behrendt 2004; 2003). The pos- 
tulation of ‘'an inherently ‘peispectival,’ viewpoint-based, relation 
to the contents of scnsoiy wiiLsciousncss” (sect. '1.3, para. 2) is 
unnece-ssaiy and Hoos not accord xvith what Schopenliauev 
(1819/1958) meant when he stated that the subject as the 
hearer of i)u' tvoHd is in ilseif i.inknowable - (bal the knowing 
and representing subject (the material uncleipinnings of the 
realm of conscious experience) cannot be I'ound in the world 
that is experienced (Behrendt zOiKi). 


Subcortical consciousness: impilcations for 
fetal anesthesia and analgesia 
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Abstract: la this comineiitary vx'e discuss the possibility of subcortical 
consenou-sness and its implicatons for fetil anestlie.sia and ar^iige.sia. 
\¥e review the neai'ai development of .stnictural and liinctionsi elements 
fhuf may parfinipalo in cxii'iscii.tii.s ropm.si iitiilinn, widi a parlioiiiaf lociis 
on the experience of pain. 
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is a cnriex required Inr consciousness? II we- adopt the view of 
Hamernft (2()tKi) that c-onscioiisness in its most basic form may 
be considered “minimal awareness’' wilhoiil a rcquircmcnl for 
nemorv, engniiion, or organbalinnal sophisiicalion, ihen 
M<;rkcr niakcjs a (.'(Jinpclling argument that sulnxirtical stnicturcs 
arc both ncccssaiv and sulTictcnL. In this context Mcrkcr dis- 
cusses tlie etiiical lidmiuistratiou of aiiestliesra and analgesia to 
cbildixm w ith bvdi'an(’nc<;pha!\'. as well as neonates. In an era 
in which prenatal interv'entinns are increasingly common, such 
etiiicai ((uestions now apply to tlie devehipiug fetus. If a fully 
mature cortex is nol required (or rot>sc)oi)sness, al whal point 
in development can the fetus potentiallv feel pain? Within 
Mcrkcr's paradigm, the possibility of fetal pain depends on the 
development ol the slruclural and funclional apparatus for sub- 
corticai processing. It we consider “pain” to be the coordinated, 
sLibiccth’c experience ol nociception, then “pam” may scr'.’c as a 
functional surrogate ior consciousness. Analysis of tlie tlevelop- 
iiicnt of piun patl»>.v. may infijrm our understanding of the 
stnictiir.ai and temporal development of consciousness itself. 

The first essential recjuirenieut for nociception mid pain is the 
presence oi scnsoiy rrccpLois, which develop first in the jwiioral 
area at around 7 weel\,s gestation. Krnm 1 1 weeks, they develop in 
the rest ol' the face and in the palmar surfaces of the hands and 
soles of the feet, by 20 weeks, they are present throughout all 
<;f the skin and Trn.ico.saI suithce.s tSmitfi 1996). Hie nociceptive 
apparatus is initially involved in local rcllcx movements al the 
spinal cord lev'el without supra-spiral integi'afion. As these 
reflex responses bccomic more complex, they subscqiicallv 
involve the brainstem, througli which oilier responses, such as 
increases in lieLirt rate and lilood ])res,sure, are iiiecbated. Such 
reflex responses to noxious sLlmuIi have not been shown to 
involve tlie cortex and, thus, traditionally have not lieen 
tlnniglit to be available' to conscious j)crecpti<-in ' My-’crs <k 
Bulieb 2005), Merker's article brings this into question. 

Penfield and Jasper (iOod), however, suggest that coitical 
slTuclures are al. least in some way required. The siibcorlical sys- 
tem - including the basal ganglia, media! thalamus, ventrolateral 
thalamus, subsLanLia nigi'a, vcnLral l.c,gmcntal area, superior col- 
liculus, median raphe, and ihe midb’'ain and poniine relicular 
forinution - docs not function "bv itself alone, independent !.)f 
the cortex," but '“by means ol' employment of various conical 
areas” (Penfieltl & Jasper 1951, pp. 173-71; see target article, 
sect. 2, j.mra. 7). Therefore.', if integrative tbalaiiiic function is 
neee.ssary for nnriceptive perception {i.e., “pain") or any other 
higiier-order sensoiy perception, it cannot lie until the tljalaino- 
corlical conneelions are formed and funrlionab 'fbe (balamus is 
first identified in a primitive form, at dav 22 or 23 post- 
concepticjii. Its connections grow '.lut in phawjs. initially only as 
far as the intei-rnediate 70iie of the cerebral wall, collecting 
l.TC'lovs- tlu; cortical pliit<'. The nciurons tlnni advance ferthcr into 
the cerebral hemispheres, cvcnLitally becoming localized into 
their specific fimctinnal fields, 'I'hc- firial tbalarriocoitical connec- 
tions arc thought to bo in plaw.' h>' around 26 weeks, altbtmgh 
estimates cliilcr (Royal College ol Obslcli'icians and Gynecolo- 
gists 1997). In liU.:t, tliere lU'c tiiougiit to lie tran.sfent cliolinergic 
neurons with functioning synapses connecting the thalamus and 
cortical plate from approximately 20 weeics (Kostovic & Tf.aldc 
1990). This point conkl lie considered tlie absolute earliest 
time in gestation when a fetus could be aware of nociceptix’e 
stimuli. 

The presence ol clcclrocnccphalographic (EEG) aclivily 
vvnuld suggest a degree of frnr.Honal maturity’, in addition to 
sliiiclural malLtrily, ol neural syslcms mediating consciousne-ss. 
While sporadic eleclrical aclivily has been dslecled in the lelal 
brain a,s eiudy as -13 days ge.stution TI<;feiiiau & Hickey 2001), 
more coordinated electrical acli’.ilv pn the form of inlcrmillcnl 
l.'ursts; iuis lieen .shown tv be jnesent in tlie braiosteui ffoiii 12 
v.cc'kb, and tlu.' ecr<.'l.!rul lic'niisplK.'r<.'s at 20 vvcclvs iMycin; & 
Bulich 2005). Before 25 weeks, the electrical artirity’ on K.hXi 
recording.s i,s di,scuutinuuu,s, witii periods of inactivity lastiiig up 


to H minutes and hursls ol acfivilv of only 20 seconds (accoiinling 
for only 2% of the total rime). From 25 to 29 weeks, tne periods of 
acUx’ily increase, such llial bv 30 weeks, although EEG actixily is 
slili no! conlinuoijs, dislinct pallerns ol vvakelulness and deep 
can Ikt KTcwgnizcd as the precunsors of adult patterns. Tlic'-c 
arc not initially concordant with bchaxioral stale: over the next 
few' weeks, however, tlie degree of concordance inipro've,s 
(Clancy 1998). By 31 weeks, electrical activitv i,s seen S0‘/ti of 
the time; from if! to 37 weeics, Sieep/v.’ake cycles become more 
defined (Myers & Bulich 2005). 

Although currenl slndies rannni provide direci evidence ni 
fetal con.sdousne.s.s, they do suggest that the required neural pro- 
cessing archilccliu'c may be in place and luncLional. II wc arc to 
accept that by approximately 20 weeks ihe reqiiisile neural sub- 
.stratcof cwuscionsin.'ss (c.g.. the thalanins and iissoeiatcd .subccjr- 
lical strueliu'cs) and Lis proper connections arc in place and 
accompanied by acxxirdinating EEC rhythm (eveti it only inter- 
iiiittcutly), what can wc say alujut tin,- bcTgiuniug iiioi iicnts tjf fetal 
ronsciou-sness? Again, it would seem that we caTi conclude that 
consciousness is at feast possibk' from tiii-s pedut rcnwai'd in 
fetal develf^ment. If a more stiingent threshold for continuous 
FKG activity is required, then it would appear that hy 30 
weeks gcstalion, vriicn paLlcrns consistent with wakefulness and 
sleep may be discrimiTiated, consciousness is at least pomhh. 

If we ;«T<»*pt riiut a .subcortical con.sciiou.sTie.ss is po.ssihle by 20 
weeks (or. more conscivaUvciy, 30 weeks), then it also would 
appear possible tliat retises could e.xijerieiice .soinetliing approxi- 
mating “pain.” Surclv, the complex behavioral responses scon in 
x'enlilaled neonates hav’e the external appearance of pain, but 
because we ctirreritiy liave no inetiic witfi which to make such 
a dclcrmination. wr cannot know this with any ccrlainty. The 
mere fxmihility of coiisciousues-s and an experiejiice of pain - 
how'cvx'r ntJi:ut.'atary - vv<julJ mandate u prcAlsion of appropri- 
ate anesthesia and analgesia. Merker would appear to agree, as 
tlie es'ideiice surveyed in his article support for cou- 

srioMsness as an exclusively cortical (hnclion. Halber, he 
implies that subcortical structures may he necessaiy and suffi- 
cient to generate oomsciousness and, therefore, a rudimcni.ai'y 
exjjerionce of ivun. .As such, his challenge lo ibe medical commi.i- 
nity lias significant rauiific^ations for medkal ctliit;s, as well as the 
provision of Iclal airesthcsia and analgesia. 


Consciousness without a cortex, but what 
kind of consciousness is this? 
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Abstract: Merter suggests that the tlialaniocortical system is not an 
essential system for consciousness. I.>ut. instead, that the niidbrain reticu- 
lar system is responsible for cynscionsiiess. Indeed, the iatter is a cixicial 
system for consdousness, '-vfien con.saousnes.'i i.s regti.rded r.s the waking 
state. However, when consciousness is regarded as phenomenal con- 
sdousness, for which esjjei'ience and percrpEioii are essential elements, 
the thalamocoracal system seems to lye iiidispensable. 

Struchires in the iipjier brainstem mediate cou,sciuu,snes,s bs- acti- 
vation and arousal ol theenlire ibalamocorliral svsiem, ihiis pro- 
ducing rile waking state. When the mesencephalic reticular 
formation becomes active, the acLivily m the LhalainocorLical 
loops rise, logelher with an opening ol ihe sensotv channels. .A 
.stremu of iiifimiiatioii fixim tlu.' (mtsidc '.vorid flows tcj the 
higher brain centers and is perceived. Numerous neuronal 
systems start to prtKess and iiiteyp'ate tlii,s iiifornnitkm and tlie 
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acli\iiv of myriads of neurons firing in ihe Ionic mode is 
expressed in consciousness, a sort of neural orchestra. It is a 
common assumplion ibal the neuronal basis of consciousness 
t'psulls from ihe inieraclive processes between ihe brain slem 
retienlar ftjniiatitjn and the thiilauioeortical systciii iCoonen 
1998). 

M’fien tlie activity of tfie uieseiicejjfialic reticular fonuatiou 
drops under a critical Ica-cI, an inhilriton' syatciu becomes 
active and starts to inhibit the thalamocnrticni neurons. Then, 
these neurons me tied toy;etiiei Ijv tlie iuhiriitory mtenieurons 
and discharge irregularly in a bursi-pause mode. Slow wave 
sleep is the result. Because of “thalamic gating,” sensory infor- 
malion is largely blocked during sleep and information pixicc-s- 
sing is ai a low level. Herceplive processes are minimal and 
consciousness is also at ,a low level (Cloenmi UHIS). The inter- 
action between the midbrain reticular lormallcn. ihc nonspecific 
diencephalic nuclei and the tlialainocortical system seems to 
(xintro! th<; high consciousness duiiug slcc}> and die low con- 
sciousnsss during slow wave .sleei"). 

Al)sence eT.)iIepsv is a form of iion-convuIsive eiriltpsy, oex-m- 
ring in children as well as in animals. The basic characLcrisUc of 
this of epilepsy is the reduction in rftspon.sivene.ss and con- 
sciousness, associated with spike-v-avc diischaiges in Ubc clcclro- 
encephalogram. The "centrencephalic'' theory- suggests that 
tliese alierraut I'riiiri (li.scfiJirge.s originate friaii a <Jeej>-.seat«<i 
intrathalamic pacemaker extending to the midbrain reticular for- 
mation fPenfield &■ jasper 1 954), whereas recent research points 
towards a prominent role for the corlex in this process (Mccren 
et al. 2005). Absence seizures are characterized by lapses in con- 
sciousness and a luck (jf response towards external stimuli. 
Absence sciztircs share many similarities with slow-\v’avc sleep 
(Coenon 1999), Already mentioned is the reduction iu conscious- 
ness and tire t.iuix.isponsiv(,'ness to sensory stimulation. D<.-soitc 
the reduction in responsiveness, both states can he terminated 
fry stronjf stiim.ili. Another c(jrTesp(.indence is that unconscious 
slimuli.is evaluation slill seems possible. RelevanI slinmli can ter- 
minate both slow-wave sleep and absence attacks more easily 
Llian neutral stimuli. This also shows that some consciou-sness is 
slill presenl during bolh slales. Presumably, all phenomena can 
be ixdatird to the underlying neuronal mechanisms. In both tla.' 
sleep slate and ihc absence slate, neurons arc firing in the 
"Irurst firing” mode. A difference is tire rc^gulai luid spikv charac- 
ter (rf tli(.i spiko-wuvci discharges, wiiicli t.-ould be a result of the 
even stronger hurst firing mode during absences (Coenen 
1995). The midbrain reticular formation is iuliibited m both 
slales, which implies a reduction in consciousness. .A firm con- 
clusion is inevit/ihle; an active midbrain reticular .system i.s a 
necessai'v condition c(.insciousncss. Tins agrees well with 
the conclusion of \lerker. 

But 'vhat is tin; role of the tha!anioi,-ortic“aI system iir cxriiseious- 
ncss and can consciousness exist wiihoul lire lhalamocorUeal 
system? These are the inti'igiing cp’estions faced hy Merker. 
lie concludes that thi; thaluiiioeortical svstem eaimot iilortc Ire 
regarded as ‘ the organ oi consciousness rnstcad, it is the “cen- 
trencejrhalic sv.steni ’ or midfnviin reticular system that seems to 
play main fiddle in consciousness. Or in Merker's owm words 
"brainstem mechanisms are integral to the constitution of the 
cou.scious state” and neural iiiechanisiJi.s of conscious hmetion 
cannot he confined to the thalamocoiticai complex alone'" 
{target lirticle, Ab,struct). One of the central questions, 
however, is what Mcrkcr means by consciousness. Despite 
several explanations, the meaning of this hard to define and dif- 
ficult concept is not clcai' to all. Zcm.an (2001), in his extensive 
review, dislingiiishes from among ihe eighi meanings of con- 
sciousness, two priucip-al meanings. The first is, “cxmsciousness 
as the waking slate” and the second is, “consciousness as experi- 
eute.’ Consciousness iu the hnst sense is the behavioral 
<;xpr(;ssion cjf tlic \viil<ing stati.'. Being eimscdous in that souse is 
svnonvTnoi.is to being a'ert and awake. 'I'he second sense of con- 
sciousness, how ever, refers to becoming aware of somethiug and 


Id experience something, which is ofien called “phenomenal con- 
sciousness’’ (ifiock 1995). Ilie essence ni phenomenal conscious- 
ness is iacxlil«cably bound up with lvjx in n < j id ]■>< u < pUnn lor 
w+iich liie ihalamocorlical sysleni is mainlv responsihle. Philoso- 
phers often use tlie tenn "qualui to hi9hlight the subu'ctivc 
dimensions of cxpc-ricncc and pcjnpiion C oii^ui )usii ss n the 
first meaning (consciousness as tin. Adlin’'tjtei ' i i thi 'ew 
a ueecs.sarv' eoiiditioQ for eonseiouMU ss in th' .< ixid in I'un- 
sciousness as experience or phenomenal consciousness.'. 

Going back to the meanings of Lonscim •,ur\s m tin- i it«-i 9 ticn 
o! ihe midbrain reticular and {halamocoiiica! systems, ihe ioilnw- 
ing picture emerges. The midhrain reticular .svstem takes care of 
w^cfulncss and arousal, it brings the thalamocortical s'xtcm into 
a slale conducive for evjierience and perceplinn. leading In ihe 
proee-ssing and integi'ation of iiifoniiatiori. and thus to eiinseions- 
ness in ihc second sense. The midbrain reticular svstem acts as 
the iiiedium for pheiKiiiienal eorisciuu.suess. It forms the 
eugiiie of the cai', while die vehiele itself I tlic thaliiiiioeortie^il 
svstem) fs necessary lor driving the car. Hence, I agree with 
Merker's view that consciousness can exist vvitliout a cortex, 
and at tiie same rime I disagree with Merk-er's view tliat con- 
,seionsnes.s can exist without a coitex. It depends on the type of 
consciousness. Waking consciousness is possible with the mid- 
bmin reticular system alone, but phenomenal consciousness is 
not jjos.sible without tfie tlialiiTiiocortieal systeni. Two intoi.it 
sv'slcms arc uccessatv lor consciousness; the midbrain system 
for waking and vigilance (tiie engine), and the tliaiamocoiti.<;al 
svslc-m for perception andcxjxnicncc (the vehicle). That children 
vvilhout a cortex may experience some phenomenal conscious- 
ness, might be e.vplainea by tlie fact that poits of tlie extensive 
ihalamocortical system arc still functional. 
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Abstract: Merkel’s core idea, tliat the experience of being conscioius 
reflects the interactioiis of action.'!, ta:get.y and motivations in the 
upper bi'ainsteni. with cortex providing the content of the conscious 
eiqierience, merits seiioirs consideration However, we have tvwo areas 
of concern; first, that iiis definilkai ol vonsciousnes.'i is su broad tliat it 
is difficult to find ai^' organisms with a brain that could be non- conscious; 
.second, that the Bx;u.s on one oortical-.subcortical .was tern neglect.s other 
systorns (c.g , l>a.sal fon'l'.'ain and hiaiiistom rlioli 1101 Pin .sv.slem.s and thnii 
cortical and thalaoiic luiget ai'eas) v-liich may !;e uf at least equal 
.significance. 

Bjorn Merker has to he .admired for ertering the debate on the 
question of the locution of <.xjnbc iou,siie,ss with tlie Ixdd ussenion 
that the cortex is not essential. His cove proposal, that the experi- 
ence of being conscious reflects the interactions oi sv.stem.s .sup- 
porting actions, targets, and molh'ations in the upper brainstem, 
vritb cortex prm.iding the content of the conscious experience, is 
novel. It seems highly lilxily that upper brainstem systems pro- 
jecting lo the siqjerior rnilinihis are imporlani romponenls of 
integrative uetw'orkx tliut support con,sci()u,sness in mainiiials. 
However, wc- argue that lliev arc neither quite so critical nor as 
miiijue as he suggests. 

One area of «mtx;rii is that Merker's use of tin.' term “con- 
sciousness’’ is too bro.ad to allow a clear focus on specific bvain 
areas. The definition of ct.iuscion,siies,s as being a ".state or activity 
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that is rharaciprizerl by sensaiion, emolion, \T)liU’on, or ihoiighi:" 
Isert. 1 ) coij’d iaclndp, in its mostbasic sensation form, recennng, 
processing, and responding lo any cnvironmcalal signal or infor- 
mal ion. Siirh a dcfinilion is applicable not: only lo mammals, bul 
isLso to most anirmibi with a e<;n;l>ruin, ri<r matter how diffcTciit 
from humans ;EdcIman cl ai. 2005). Innumerable nonliving 
ineeiiiinisiiis ought also fit the bill. 

Such a vx.'ix broad us<.' of the term "txmseiousmjss” lartli iindcr- 
mines Merbeihs use of rnamma'ian evoiutionary homologie-s to 
support ills localisation in tiie iiraiusteni and weakens tlie iinport- 
anre n! his evidence from children born wilhoui: a cortex. We 
entirely agree on the need to .see each child's indixidual capahili- 
Lics and not draw conclusions irom diagnoslic labels. Howc\'C-r, 
his scienlilic case would be slrenglhened ifhe could show thal 
there was no relationship hehveen vaiiations in consciousness 
and residual amounts oi cortex. The more rcsU'iclcd use of the 
term ‘'consciousiiess" dial lie later seems to favour, mvoKingsut)- 
jeetivo awareness (more analogous to self awareness in Morin's 
taxonomy), may localise to a smaller range of neiimbiologi- 
cal structures. 

Mcrkcr uses evidence of consciousness in the absence of 
cortex in rats and c-hildren to argue that brainstem structures 
arc oi p.t'iraar}' importa.ncc to ihc conscious c^cpcricncc. 
However, this data is also consistent \ritb consrionsness being 
tlie product of a resilient <li.str.huted neural uetw-ork (or 
network of nch^'orks). Arguing against a single consciousness 
system, damage in resti'ioted brain areas - for example, from 
stJ'okc^; (Goldstein & Siiiicl 2005), prox’ided arousal is not 
grossi)' impaired - rarely abolishes consciousness enliioly, 
though it Hiay well limit the areas to which it can lie ajrpJied. 
Thus, unilalcral spatial neglect (sect. -O..!) suggests that conscrous- 
ne.s.s can be fractionated, at Iea.st in s})ace, and ])er[jap5 in 
inodiility. 

In order for i.ipper brainstem systems to be especi<ally relevant 
\vidii.ii the,se netivoiks, Merker would have ti> .sliow drat lesions 
wilbin (be superior rollici.ili.is, for example, have profound 
effects on consciousness. However, collictilar lesions generally 
impair orienting rather than consciousness (sect. 4.5, see also 
Burnell el al. 2004). and ibe gross disturbances in ronsriousness 
ooiimKni aftc.ir braiiistcii: strokes aio due t».) the dLsrupti<3U of the 
ascending cholinergic and other projections, which w'c discuss 
further on, 

The n(n.iroputli(jlogy of diseases that disturb consc-iousness tsm 
provide important insights. Paricinson'.s disease ( PI) ) with its rela- 
tively .specific nigral d'.>})amiiiergic lo.ss, wJiich leads to gross basal 
ganglia dysfunclion, can (esl the role oflhe basal ganglia inpii! lo 
the .superior eolliculu.s within his model. Pathologj'' in this .system 
does lead to e\'e-bliij.k alniormaiities (Bas.so et al. 1996) and, con- 
sistent with Merker's bvpodiests, visual hallucinations (a disorder 
(jf tlic content (.>f cot.isciousncss), and disturlKxl drmuii <jontcnt 
and behaviour occur in PD, as vvcll i.Olson cl al. 2000: Onoli'i 
et al. 20(16). (We consider that dreaming is a normal state of 
altcn.id c(.insciousiK.'s.s). llowcvcr, such (lis{jr(l<.'r.s of couscious- 
ncss arv" oven more closely associated with the related disorder. 
Dementia with Levv\- Bt.idies ')DLB; Bc.H-\e et al. 200-1; Coilerb)u 
et al. 2005). .Additionally, the fiuctuatingbasal ganglia fiinction in 
PD lead.s prirnanly to fliictuaOng motor .symptoms (Denny & 
Behmi 1999); not tt: the Huctuatioirs iij toiisoiousness tliat are 
seen in Di ,B (Bradshaw et al. 2004; Walker et al. 2(MI0). Padiol- 
<jgy in DLB e.vtends far bevontl Merker’s [jrmnsteiii system, and 
includes clinically relevant disturbances in cholinci'gic sy’slcms 
(Fujisbiro et al. 2006; l.ippa et al. 1999: Peiry et al. 1993: 
Tirabosci cl al. 2002; Ziabreva cl al. 2006), which may also be 
imporlani in conscious experience. 

The l.'usiil forebrain clujlinergic svsteru, witli its multifile pro- 
jcclions lo GABA and gluLamalc nciuonal nclw-orks in ihc 
cortex and thalamic legiuus, and its ixjle in ijoth tonic and 
phasic activation via spt.'cific niocjtiuic and iiiuscariiiic receptor 
subtypes is, in conjunction with cholinergic projections from 
the braiiistein to key areas ,s\.ich as thalaiims and substantia 


nigra, a candidate inlegraiiv'e mechanism underpinning ibe 
emergence of consciousness from unconscious mental activip’ 
(Pcrr/ctal. 1999). 

Dreaming and anaesthesia also snpporl a ceniral role !or ibe 
iiitcractiou f)f diolinergic proiecti(.ms and cortical target areas 
in modulating conscious awarcircss. Bctwccir sleep (noir-PiEM 
and REM) aud waiting, alteratimrs in irasal h.ire[)rain ciioiineigic 
aetivity correlate with cx-'iiecanitiurt chany;(,'b in e(msei(.iu,sucss, to a 
greater extent than in mounaminergicanr! other systems ( Periy dr 
Piggott 2000). Among <Jiug-iriduced clranges in consciou.sness, 
mechanisms ol general anaeslheiic-inciuced disniplion oi ihe 
effecO'/econnectivitvand integrative processe.s repuired for con- 
sciousness is considered likely lo provide insights into neural cor- 
relates ol consciousness (Vlashoiir 2006,), il is well eslablished 
that ueriroiial rii«)tiiiie atictylchcrlinc receptors art' particukulv 
sensitive lo mtialalional auacslhclics (Rada cL al, 2003), For 
e.xaiuple, isofliiratie. sevofluraue, aird halothane potently iriock 
the ai^2 nicxitiuie subtype (Yuiiiashita (;t ul. 2005), Alterations 
in the .same nicotinic receptor subtype in temporal c-o'-tev and 
thalamus are related t<; disturiranc.'es in con.sciousnes.s in DL,B 
(Ballaid ct al. 2002; Ray cl al. 2C>04; PimloLl cL al. 2006), 

We have argued that brainstem and basal forehrain cholinergic 
projeclioDS lo the vcniral visual sLicam, lateral fronlal coilcx, and 
connecting stnichires (Collerton et al, 2005. Fig. 7} form a dis- 
t.rihute*.! .systeiti for <t)tisei<ii,i.s viMia! proee.s.sing (Collerton et al. 
2005. Fig. 3). Dy'sfunc(.ionaI conscious awareness - visual hallu- 
cinations -can result from subcorHcal cholinergic fiysfi.inction 
mcorx'cclh-' modubling the balamx between top-down and 
bollom-up processing within the cortex. I'ho disturbance, 
in tills ease, tlierefore lies witliin a cortical-subcortical .system 
disUiicl from ihal dcsciibcd bv Mcrkcr, 

Omsbteiit witli a clioliiieigic coiiiponeiit of cousciciusiies.s and 
the suggestion diat Mcrkcr s system is one among many support- 
ing consciousness, not only the superior collici.ilus hut other key 
'imb "./central station areas in tlie brain tliat collect a multiplicity 
ofalferents (Vom and dislribule eflbrenls in esseniial areas si.jcb 
as brainstem, thalamus, or cortex (e.g., interpedi.incular 
nucleus, many ihalainic nuclei, in particular l.hc laLoral gcnicu- 
laie, ibe subslanlia nigm pars oompacl.a, and ibe sepium, subici.i- 
I’diii, and pui'ahippicuiapal gyms) arc rcluti\'<.ily v(.uy high in 
nicotinic I'cccpi.ors; especially n’4/S2 (Han cl al. 2003; Perry & 
Kellar 1995; Peny et al. 1993; 1995; Spurden et al. 1997) 
wlucli facilitates GABA inhibition (Endo ct al. 2005). 

We iiicrclbrc conclude that Merker has not quite made his 
case that die corte.v is inessential in conscious e.xperience, but 
that he has veiy helpfully piovided a new focus on ibe need to 
incorpomtft sulviorHcai mechanisms as well. 


Pam, cortex, and consciousness 

DOI; 10.1017/S0140.525X07':)0()97() 

Marshall Devor 

DepaftmentofCsilandAniina! Biclog/. Instituto ofUfe Sciences and Center for 
Research on Pain. Hebrew University of Jerusalem. Jerusaiem, 91904, Israel. 

marshiu @vms. hiiji.ac. i I 

Abstract: Painful .stimuli e\x>ke functional activation.s in the cortex, but 
elecfrical stiniuiabon of die,se areas doe.s not evoke pain sen.sation. nor 
does widespread epileptic dlvciiaige. Likewise, ooilicai le.-iion.s do not 
eiiminate pain sensation. Aldiough the cortex may contiibute to pain 
modulatioo, the planning of e,scape respon.se.'i. and ieaming, the 
noKvoi'k artivify fh;-it ojnslifnlm llu'- adcal c xpi' T'U'.nCi'. of pain piolsdiiv 
occurs subcorlically. 

Pain is a sensorv’ and emobnnal quality- experienced hy a con- 
scious brain. TTicre has never been much doubt that the path- 
ways leading lo pain perreplion, bke all oiber consrinus 


3BHAVIORALAND DRA'N SCiENCE(i (2007) 30.' 


SQ 



173 


('o>nmiZiUarij/Mei^\e,v. (^onsrioiisness wiihcui a cerebral corlex 


experience, end in ihe cerebral cnrlex. However, closer consider- 
ation ot this dogrna raises some peiplexing questions. 

Microclcclrodc recordings in animals, and aoninvasivc func- 
Lional imaging in humans, sho'v evcifalions in many brain areas 
following piiii)-pi'o\ci]\Ing stiniulation of tii<; skin and internal 
organs iPeyron cL a!. 2000). These include sLrucliarc« long 
kuowu as key parts of tiie s«;inato,seusorv sy-stein, such as the tlial- 
ainic nuclei VPL-\TM and SI and S2 c<jrtc.v, as well as arc^as not 
classicaily thought of as somatosensorv processors, such as the 
cevebelliir ernte.x and tlie cor}n.i,s stiiatu!ii. Cmiously, the most 
I'obiisI and reliable cnrlica! aclivalinns occur not in SI and S2 
but in limbic cortical areas, including the anterior cingulate 
cortex ;ACC) and tbxC proslcrior insular coitcx. Noxious stunu- 
lalion oi didereni organs — skin versus viscera, Inr example — 
reveal difterent it overlapping patterns of cortical activation, 
appropriate to the dillcrcnl "Iccis' evoked. Moreover, ibcsc 
corticiil dctix'ations, particulaily in ACC. track reported pain 
unpleiisaiittiess and not the iuteusit)- of tlic njrplicd stimulus 
when rhe two are dissociaterl by manipulations such a.s placebo 
and hvpnotic suggestion (Kainville et al. 1997; Stiigo etal. 2003). 

;\11 of these obscivaLio.as arc- as cxj.>cctcd of a cortical pain ana- 
i\7;ftv. However, other obsetvabnns are not as expt=tctefi. The most 
importani is that direct electrical stimulalion ol' the cortical coq- 
vexity, inciiicling areas activated by painful stirnuli, almost never 
evokes a re[>ort of ])aiu iri awake patients (T.ihet 1973; Pei^fiek! & 
Rasmussen 1955). Likewise, for Lianscranial magnetic stimu- 
lation ('I'MS). This contrasts with stimulation of cortical areas 
associated with vision, hearing, smell, and inon-pajnful) touch, 
which reaclil)’ arouses the corresponding percepts, it may be 
argued tliat the stiiictures relevant fur pain .sensation are 
buried in ihc mid-sagillal (ACC) or Sylvian sulci (insvila) and 
are hard to access by surface stiiin.ilatiun. A related e-xpiauation 
is tliat unlike; dit.' other scn.s<.xs, iijultipl(.‘ cortical ar(;as must 1 k' 
activated simultaneously to evoke a sensation of pain. However, 
ill epileptic seizure,s cortical discliarge is freipieiitiv widesjiread 
and includes, indeed ol'len favors, ihese buried limbic corlioes. 
Nonetheless, it is very' rare for epilepsy to include aui'as that 
arc painful (Nail' cL al. 2001). A recent report of pain evoked in 
a small number ol'epileplir palienls by depth elerirodes on the 
iii.sular cortex i.s a potential cxwijitioii (Ma/zola (.'t al. 2006). 
tiowever, it has been sllov^'n that direct slimulalion of the 
uieuiiige.s and Ldood vessels that overly the insular c-ortex 
cvokc.s pain s(.!ti.sation (Pc'-rciru ct al. 2005). Tlifsc .stmcturcs 
have rich nociceptive inneiv.atinn from the trigeminal ganglion. 
Thu,s, the claim that pain is evoked t.>y iiisi,'ilar stimulation usuig 
deplh eleclrofles may be confounded by inadverlent simul- 
taneous stimulation of local non-neural tts.sues. That is, the 
reports of pain on iiisulai' stimulation may not actually be due 
to activation of the insular cortex. Note that in contrast to 
the cortex, pain i.s rcudilv evoked bv fexal Imicroelcotrodc) 
sLimuIalion in ccrlain areas of the lhalamus and brainstem 
(Dosfov^kx- 2()(}()). 

;\notlicr retort sometimes gi\(;n in response to the question of 
why conical slimulalion is so rarely painlul is ihal pain is complex 
and is multiply repixxsented in the tx^nibraJ ijemispheres. An a 
consequence, unlike vision, hearing, smell, and touch, to e\X)ke 
pain by cortical stimulation would require precisely patterned 
.stimulation, simultiineously. at iiiaiiy locatioms. Tiiis eonditioD is 
neither rnet hy Penfield-tvpe stimulation experiments, nor is it 
found in nat'.irul ,seizure.s. Hewevei, if evoking a pain percept 
requires such precise, complex, and necessarily fragile pallcrning 
of activity, then disniption of the pain netvwrk at any of numer- 
ous loci ought lo eliminate the ability of natural stimuli to evoke 
pain sensalion. in iaci, local lesions in cortical areas actixseduring 
pain, and even mas.sive cortical lesions, do not produce analgesia. 
On the contrarv'. cortical strokes arc often followed by chronic 
neuropatihe po,st-stvuke juuii (Boi\ ie et ai. i9S9). Lesions in cor- 
tical areas thought to subs<;iv(; visiirn, hearing, smell, and touch 
do not behave in this way. Patients with iat^e lesions in the 
primarx vi,sual cortex, for example, are perceptually blind. 


although they may ha\^ some residual visnally guided liinciinn. 
Why, then, do large lesion.s in the sornatosensorx- a’eas or the 
corlex, or any cortical region for that matter, not render people 
“blind” Id noxious slimnli, that is, make them pain-lreef 

Tlicsc ohscTV-atioiis demand that at least emisider tlie 
possibility that the neural computaLions that generate pain 
e.xperieiice pkiy riut suhcortically ratijer than in tfie cerebral 
cortex. Certainly, focal ck;etrieal stimulatioii at nuniy sulreoitieal 
site.s, from the spinal cord to the thalamu.s, i.s ah'e to provoke p.ain 
sensation. Patients \xdtii le,sions in the riglit parietal emtex .stmie- 
iimes show sensors' neglecl, denying lhal abndyp.ari (,arm, iegi 
belongs to them. However, noxious .stimulation of the denied 
limb evokes normal vvincing. a'-ilonomie responses, and withdra- 
W’al. Pain is ex{)erienced and acknowledged, bill is missing a 
location in the IjckIv schema Finallv. p(.'rrplL' v ith mas,sivi; cortical 
lesions that qualify them for the diagnosis “persistent vegetative 
state.” airericeplialic childreir, and decorticated animaks, all 
show organized, adaptivx; "noeifensivx'’' l);.'havior in ix.'spon.sc to 
noxioirs .stimuli. True, such behavior, in itself, dne.s not prove 
that the iroxirius stimulus has Ireen experienced a.s pain !..iy a con- 
scious brain. It onfo prove.s that the noxious stimnliis has been 
registered and basic adaptive motor sequences have been gener- 
ated in response. Nonetheless, in light of the possibility that pain 
pemeption does not recjuire cortical function, a decision to end 
the life of h vegebitive patient ongfit to be carried out paiTile.s.sIy 
using a fast-acting agent, rather than by withholding lil'c support 
and crmdemiiiiig tire patient to a month or more ol .starvation. 
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.■\h.vtnirt: TIk' ('cnfrcravpliitlic fheoiy of eonscioiisrio.ss (ijirnot yet 
account for some evkleuc'e from both bndii damaged and nornially func- 
tioning humans drit strongly implicates thalanajcortical activity as es-sen- 
tial for consciousness. Moreover, the behavioral indexes used hy Mei'ker 
to implicate cocLScioicsness need more development, as, [ie.side,s being 
somewhat vague, tliey lead to some apparent contiadit:tions in the attri- 
bution of consciousness. 

Mcrker lias done an e.xccllcnt job of bringing the (.xmtvcnccphalic 
praposal of Pcnlicld and Jasper up to dale. We wish lo sharpen 
the contrast between Merker/s updated pr<n)(J,SLd and die jM'upo- 
sal that the thaIauKX.tirtical .svstem, instead, constitutes the 
ftindamental neural substrate of nnnscini,isne,ss. The nossihilities 
legardiug the resjieetive rt.iies ot tlie mesocliencepliaiic .system 
described by Merker and tha'aiTn'X’nidcal system are three; 
either one, or Hie otiier, or both are necessaty and sufficient 
for the existence ol the conscious state. In this commentary wc 
adumbrate exnrlence rh.attiie thalarnocortical svstern is necessaiy-, 
if not sulBeicnl, for conscious awareness as experienced by 
humans. These data arc dilOcull to account ior in the mcsodicn- 
ceplialic p-roposal, as ai'e, in turn, some data discussed bv Merker 
for the lhaiamocorlical proposal. .’\n unsatisfying but reasonable 
cxrnclusiou is tliat lx.itii systeiii,s play cnrciai rule,s in the genev- 
atiou of the ttruscunis state. 

Merker argues for the existence of consciousness in humans 
wdtliout a rsfiebrul cortxvv, at leicst partly, on the irasi.s oi the beha- 
Mor orbydranencephalic children who “are nol only awake and 
often alert, but show responsiveness to their surroundings in 
the form of cinoUonal or orienting rcacbons to environmental 


90 


BEHAVIORAL AND BRAIN SCIENCES (2007) 30:1 



174 


Co’m«i.<?n/«7ry/Merker: Conscioiii^ness wilhoni a ceiebra] cortex 


evenl?; [. . . J, . . . express pleasiite by smiling and laughter, and 
aversion bv 'bissing,' . . . and show preferences tor certain sitii- 
alions and sLimiib over olhors” llai'gcl arlicio, sc-ct. 5, para. 6). 
barlier, the ciibomedusa is given as an example o( a species 
tiiat cannot poss(.'s,s wnisci^jusiicss bccaiLsc of its shiipli-stic, 
non-ccphalizcd, nciv'ous syslcni archilcclurc. Cubomodusa, like 
(.itlicr even simpler orgauisms S!.icl3 as C c/egam' (e.g., Kaiikiii 

2002) , should disp!a\ rcsj)oiisi\'cncss t<j cyttcmal stimuli, 
approacii and aversion, and ronditinneid preferences for certain 
stimuli aud situations (iiltliougli many of these exfieiiuients 
appear not lo have been done (or rubomediisa). It does display 
coordinated mating and bunting behavior as well as avoidance 
oi pailicLiIar ohslacics (c.g., Coalcs 200.3). II ihc cubomedusa 
can display sneb hebaviors wilboul consciousness, then so, 
perhaps, can bvdranenrephalic humans. 

Conversely, il has been proposed ibal the nc-r/c ring that con- 
nects g;.uig!iii near the eyes and swimuiiug effectirrs iu the caiix)- 
incdiisa scrv<.'s to i'Litcgratc visual iuforii)3iti««i for action in the 
most effective wav for a radiaiiy syminetiic organism (Coates 

2003) . II behaviors such as tluxse listed earlier indicate the 
capacity for conscious experience, and given its nerve ring mech- 
anism to provide neural integration, it seems po,s,sible Hiat even 
the cubomednsa experiences its visual enviix>nmcnl in a crude 
and primitive way. Tbiis, cephalizatinn might not be necessary 
for (xnisoions e\perien<^e. 

Neither of these conclusions is particulaidy palatable, although 
each is reasonable and potentially correct. The ditficiiltv’ in 
finding useful behavioral indicators underscores the importance 
ol' centering our inquest into the neural correlates of conscious- 
ness where we cun f>e most certain about vvhetlier consciousness 
is present, namely, in nourologicall)’ normal adult humans or in 
linman sulijects in which brain damage has resulted in a re])(.‘rta- 
hk.i loss of const.i<3usiK.'ss. Dis(.trdcrs of awuroiK.‘ss reveal stimc 
inconsistencies with the mesodienrephalir theory' of conscious- 
ness tliat need tcj lie accounted for. Consider, hir e.vam])Ie, corti- 
cal blindness, or "blindsigbl," which is a loss ofvisnal awareness 
induced bv damage to the striate cortex, liesidnal nonoonftcicnis 
visual functions in hlindsight have been attributed lo the superior 
colliculus and its inputs lo ibe corlex (Leh el al. 2(f0f>). Hence, in 
othomisc normally conscious humans, it seems that the visual 
and other information that is intcgi'alcd in ihc superior colliculus 
is not consciously available. The Spiafp.ie effect does not resolve 
this issucy bocaiisc what is r(.'covcred an; suheortieallv mediated 
orienting re.spnnses similar to those demonstrated in b'ind-sight. 
Tlius, bliiidsk’iit and similai' ])atiio.logies (e.g., cortical deufue.ss,) 
conslilulo evidence for an appareni reliance ofconscious experi- 
ence on processing in the corticothalamic system. 

A central tenet of the nii<lbrain tiieory of co!isdt.>u.sness is thi^ 
within the midhrain, a “winner take al!" system exists, thereby 
accounting for the dynamic and iutc^at(.'d/\mificd stream of 
consciousness, furnished vvilh ihc mosl salicnl pci'ccplual and 
motor irfonnahon. One problem with this idea is that the 
neural rcpniscnitations iu the midhrain u<‘t\v(jrk d(j iKJt possess 
ihc detail characLcrislic ol human experience- Clear examples 
can be tiiiveii Iroiii the quaiia of vision. OnI\ in the cortex do rep- 
resentations possess sufficient definition in terms of form, 
motion, color, and spati,al resolution to account for hum-an 
cpialia. Indeed, tiie compiexitv' and integration inherent to pro- 
cessing in the tha'amocotticai system has been proposed to be 
essential for con.sciousue.s.s (Tonuni 21XV1; Toimni & Edelman 
11193). Descending allcicnts lo ihc superior coKicuIus rcsull in 
represenrations in which sufficient information reduction has 
occurred lo make them inconsistent with the fine- grain of our 
experience. Ahhough midhrain sysiems could be suilicient lor a 
crude and primitive form of conscio'i.snes.s, it is unclear iiow' 
this svslcm could account for the cverv'day consciousne-ss of 
adult humans Dues tlie c(.iiticutjialamic system “hike over” as 
the scat of c<..iiisciousucss in normal adults? Doers the scat of 
consciousness now extend to a larger section of tlie bmin? .Are 
the varicnis represeiitati'.m le\el.s overlaid upon one another. 


and only ihe most detailed level experienced, as proposed by 
Browm (19fi8)? Here the Sp’^ague ettert in relation to hlindsight 
should bo rceonsidcrcrl, as wdiat is nol recovered arc functions 
requiring ihe more delai'ed represeniaiions characierisiic o( 
our ijiialia, such as pattern rceogniticn (Loop & Shcniian J977). 

Morewer, as much cortical activilv is not experienced, there 
also must Ire a “winner take all ' network in tlie cortex. Truusient 
large-scale nebrvorks of svnehroiious ncnroiial oiicillatioiis, pro- 
pased as being a mechanism that underlies feature binding in 
sensory awmeuess (Engel & Siiiyyir 2001), could also ojierate to 
seleci a subset ol cnriical acliviiy ior inlegraiion inio a eonscinus 
representation (Varela et a’. 21)01 ). Such a network could be 
responsible for excluding V'i activity, ior example. Irom direct 
exjjerience (e.g., Hees el al. 2002). hiitibennore, disliuhances 
of tlic thalamocortical rhythms cliaructcristie of coiisekius CNS 
(central nervous system) stales lead to the abolition or alteration 
of cxm.sciousiiess, ms seen in coma, general aiiestlietics, seliizo- 
phrenia, and epilepsy (Steriude ct al. 1990). Such data need 
to be accounted for if midhrain .stnietures are to supplant, or 
to join, the corticothalaiiiic system as the primaiy caiididate-s 
for the biological suhstrfU^e of consciousness. 
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Ab.straet: Merker’.s qqiroacti allow'S tlie forniiiktioii of an evolutionary 
view of iXHi.scioo.Siicss dial ahmiiloi/.s a dcpci ulciicic on .sin.jcf iiral l icmiolo- 
gy - ill this case, tliopri'sc.iiccoraixircbral oovfcx - in Ikvoi'aCriincfional 
coticonUiiiv. 1(1 tv:ni(rM.sf fo Merkev, fhoiigh. I rnaintHiii tluif fhn emer- 
gence of comphix. (Irtiiimic iTitcvactifins, sncli as tliD.s('. which ocxmit 
hciwooii fliaianui.s and ixirlc-x, was ncnffal to ilic appoarancio o( 
c<nisoioiisiies.s 

In ihe large! arliclp, Vlerker challenges ihe jien^asive view of ihe 
cerebral cortex as necessaiy for con.sciou.snes.s, and in doing so, 
beats a path Lowaids a view of consciousness that makes sense 
from an evoiuHonarv' perspective. Merker's arguments are 
grounded primarily in dr'tailcJ anatomical and ph)’;iioIogk;ul 
observations, as well as clinical studies and first-hand obser- 
vations of aneiicicphalie children, and tliere is a .strain in his per- 
sjicclivc dial is deeply consonant with a modern cvolutionaiy 
view of nervous system form and function. But he resists the 
notion that complex inter-areal d>naiiiic,s in tlie nervou.s .svstem 
were a necessary basis for incipient consciousness. In conrtast, 
T maintain that complex dynamic interactions - such as, hut 
not limited to, tliose arising in tlialamocorticLd circuitin' — were 
central to the emergence of thv^ conscious process. 

Like Mcrkcr, I believe that consciousness may not be conlLu- 
gent upon the particular anatomy ol the- cerebral cortex. The 
probahilitv' that some l>ird,s are currscious (see Butler & Cotterill 
2006; Edelman cl al. 2005) su;ggcsts that differently organized 
brain nuclei, wilh [lerhaps Ic.ss wel’-dellnerJ lamina lhan mamma- 
lian cxirtex, are up to tlie ta,sk of sensorv iiitegrati(;n ;md inter- 
action with thalamic nuclei, thereby yielding conscious states 
(nob.vithstanding tlie suggc^sticni tiiat tlie avian ‘\vulst” i,s a cortical 
homolog, a notion that remains controv(;rsiaI: s<;c Kartell 1997). 
If ctmsciousness emerged independently in the avian and mam- 
iiuiiian lines (or in tlieiv reptilimi. or stem aiuiiiote, jirecur,surs', it 
involved the elaboration nl quile dilTereni sinirliires serving 
identic-al functions. The centrenceplialic- system, .semir .stnrto, 
may not be necessary’ lor conscious states. Moreover, invert- 
ebrate species, such as (he rephalopocl no’hiscs, wlih neivous 
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svslem^ lhal are radicallv dillerenl in iheir organbalion l:han 
rho'"'- I |- it^s n i\ i a\e some form of primarx’ oon- 

•:< i lUM ( "s MuJiLi itj j iL'-s ^^blOUgh iLiis idca i'cmams woc- 
(ullv iinlesied. !l neverlheiess seems clear ifia! neural 
.straebircs witli ciiilcrciit c\ !)lutujiiar\‘ Lisajiic-s aud dcvoIoj)iiicu- 
d li ii< Llnii m i\ "ul>'>Li‘v< '1 iiilar functions, including the 

J' 1 iiii 1 itei i< ti )U'' n oiiscious states. 

In licncvai. biolosiic^il stmeturcs und tlicir particular functions 
dn not einerqe entirelvr/e nnr.o in theconrseof evolution, ifather, 
ULitnrai selection siiapes. or retrofits, ubat is already on hand. 
Hence, alihonoh die appearance o( a corlical mantle certainly 
enrirlied tne contents ot consciousness, it riid not necessarily 
mark Inc emergence ol incipienl consciousness. In a given 
lineage, a cert am iiinciinn mav predate the appearance nfastruc- 
riire which, in niemhers ol an extant species, has come to be 
associated ivith it. Tlic new, or modified, sLi'ucLurc may either 
iiiive become pai't of a preexisting "circuit" serving this ancient 
fiinetion or simple co-opted die fiinctitin <'utirc!y. Moreover, 
•stnictiirai and tnnctional convergences .are not at all rare in the 
eiolutionai-y lu,stories of cxnnpjex luiiiiutis. Given what we can 
surmise from broadly comparaliv'c anatomical studies of 
present-day species, thi.s seems tn have been particii'arly tnie 
during the evolution of the ncrv'ous rystem and its associated 
sensory rnodalities. The oft-cited compound eve. which probably 
appeared a ninriher of times iniiepeiiilentK in {iifterent 
cvolulionai}’ lineages (Oakicv & Cunningham 2002; but see 
(.iehnns2(K)5), is an example of the latter.* Tlie apparent conver- 
gent architectures (i.c., laminar structure) and physiologies (i.c., 
binocular vision) of the so-called avian wulsl and mammalian 
iit'oc'ortex ^Medina & Reiiuir, 200-1; Reiner et al. 2005) may lie 
an example of the former. Surveying evidence from anatomical, 
physiological, avid l.'eha\'i(.iral studies, my tulleagues luid I make 
precisely this arguincnt In a recent po{)or iEdcliUcUi ct nl. 2C05k 

Merlceds resuiTection and siibstantivc re\ita1i7ation of 
Peiifield and Jasper's ;’1951) “centrence])halic” liv'jxrthes^is ])r»r- 
vides a novel anli-coilirooenlrir view' orconsciousnpss. Hovvevei’, 

I disagree with his premise thatelaboration of complex fiinctional 
circuitiy ^vas not critical for the emergence of consciousness. The 
cenirencejjhalic sysl:em appears lobe the silo ofqiiiie complex 
dynamic inti.'ractions bc.'.tw<.'<.'n usc'cn.ding (tn' attentLona]) 
systems, a relay locus, and integration centers. In two recent 
papers (Edeliiiuii et al. 2005; Setli et al. 2005), niy colleagues 
and I saggc.ist that a sim' qua non of mammalian coiiscionsiiess 
inav he the dvmamic interaction between thalamn.s and cortex, 
an idea first exjiressed by Ed<?liiiaii and T<;ii<Kii (2000) hi tlieir 
"dynamic core" hypothesis nearly a decade ago. Bill, I will 
allow that, although reentrant thalamocortical loops mav be the 
functional core of inamniaiian consdousne.ss. tlieoreticaliy 
neither cortex and thalamus, nor their undei'King architectures, 
are neces.saiv for consciou.s states. What consciousness requires. 
■L seems, arc richly and rccnli'anlK' connccicd slracLui'CS that 
support essentially thn fnnetionai Intnrartions as Hialamus 
and cort<.'x. 

In making the case lor consciousness in ancnccphalie children, 
Merl'^r cites one pi,ibii.shed account docmiieiithig tlie assessiueut 
of lour bydrancnccphalic children in which llic authors conclude 
that al! four children are cnn.scinu.s by the criteria of a .stand.ard 
neurological examination iSliewinon et ai. 1999).^ He also 
reports his first-hand impressions of the behavior of anencephalic 
cliiklren, as wel! as (ib.ser\ ations yjt^ajied from the leporbs of 
parents oi ancnccphallc children. Ol these obscivalions, 
perhaps most inbiguing are reports that these children have sei- 
zures of absence epilepsy. In the case of ancnccphalic children, 
ihough, ii is dilbeiiil lo deierminc wheiher these individuals 
are ci.'n,sciou,v. Apart from limited l)ehavioial means (obviously, 
no accurate verbal report is possible), there is lilllc lhal ran be 
done to te.st lor coirsciinis states. Cullectivoly, Merker’s accounts 
lack tlu.' weight of (widcuec;. Ilis anatomical sketek of the eomice- 
tivity hertveen rnidhrain stmcbires, including the hypothalamus, 
periaqueductal grav, and superior colliculus, might suggest 


a neural substrate fully capable o\ complex integralion of aclion 
and motivTition, and thus generation of a detailed intemal 
“w'orld” map. Moreover, the absence of vast radial migrations 
of corlical progenitor cells during neurogenesis (as must be ihe 
case iu auciitK;phalie cmbivos) might allow fuillicr (.'laboration 
of othcrvvisc deeper, subooiiical, structures. But these prospects 
remain imveiified and little e.vplored. 

Tlie evohitionaiy- impikntions of sniiistious states in animals 
that lack .a cerebral cortex are ripe for exploration. Mericer has 
made an mtriipiiiig tbrav into tliis realm, but mucli tenitorv- 
remains uncharted; an exciting prnspeci indeed. 

A (; K N O W L £ D C; .VI E .N T 

Pr^aratiOQ of tlvLs commentary' was supported by t-fie Neuro.sciences 
itcscarrh t■'olllldaIioll. 

NOTES 

1. Interestingly, certain regnlatoiy genes that aie important in the .spe- 
ciiioation andpaiffniiiigor.sii(ic‘ii;r< such as cvo.s atid, nulerd. large por- 
tions of neivoiLS systems and wlurle boav plans, ine wicielv conceived 
acrc«s invertebrate and vertebrate taxa. Thus insight, which emerged 
shortly aflcr fho disianerv of ilir fi’Sl iniii'colia O' fax., gonc.s, is all die 
inorotanulr/ingbecvnisi' the same lio\ ^ m s i 'ptrssrd in n pit sriil ilucs 
ofdi.sparatctiivahavv uffen been foinid to indncf'. tissues ot quite ditferoTit 
cinbryonic origin.-, to (iinii liim-tiniiallv hoinciiogoiis .sininiiitc.s diirina 
dcvolopniciif -((iarroli of ai. ). 

2. to VIerfcer, this is "tlie only published account ba.sed 
upon an avscs-suKinf ... urnkT near optininl (xinditions” (target nTficlc, 
sect. .'5. para. 4). 


Roles of allocortex and centrencephalon in 
intentionality and consciousness 

DOr 10.1017/S01'10525.X07001008 
Walter J. Freeman 

Department ot Molecular and Cell Biology, University of California at Berkeley, 
Berkeley. CA 94720-3206. 
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hKp;/' suicu5.borkRley.edu 

.-Vh.stract: ''D€coitication"do«is not di.rtinguish between removing all cer- 
c-hm! cortex, iaeluiliiig thuv'-layered allix'iortex or just sis-laynrcal neo- 
cortex. Euiictkmai dec<nti<aitioii. Ijy sp.i'eadiiig depression, reversibly 
suppresses only nex>corle.v, !ea^■illg minimal iiiteiitioiiality, Removal of 
all foruhiaiii .slnicliircs except a hvpolhalaii'ic "i.slaiu]'’ blocks all inten- 
fioiial Ixhaviors, leaving oiilv tn.pisnis. To what exteni do Mcrker.s 
oxamplts rc.fiiin ali<x;;.irt<;x, an<l fiow rnistht such rcsifbii.is afl'cet his 
interpretations? 

In considering the nature and functions of cerebral cortex, par- 
ticularly as distiEKk from ceretiellar cortex, it is usefi,;! to dis- 
tinguish bot'vVC5''n two liiaiu eatc.'gorics. Tlircc-kiycrcd allocortex 
(Mountcastle 1974, p. 3d2) is common to a!l vertebr.rte hraios. 
It includes ai'-chic-ortex (iiipjjocampus). paleocortex (prepyriiorm 
and periamv’gdaloid cortir-cs), and the laminated neuropil of the 
olfactory' bulb, tbough inclij.rtnn of the latter as “cortex" i.s contro- 
versial (Braitcnbcrg and & SchiLz 199S). Six-layered ncocorlcx is 
found only in mammals, with ti'ansitinnal forms in marsupials; 
its w’cll-known variants arc disiinguishcd by inpul-oul.j>uL 
connections and cyLoarchileclures (c.g., Brodmann 1909). 

A luetbod for chemical decfnticjatioii (Bures et al. 1971) relies 
on inducing the sptxadittg depression of Ledo Lo inacLivalc lire 
cxrrtex iu eacii ceielnid beuiispirere. Under surgical aiiestiiesiu 
the scalp of tlie subject, usually ii rat, is incised i.md reflected, 
and two small burr holes are made through the calvarium. The 
skin is closed kxrsely, and tlie animal is nursed to recover Irom 
the anesdielic. Then the skin is momenlarily relieclerl, and a 
cotton pledget soaked in concentrated potassium chloride is 
placed over cnch burr hole. Wubin a m.mulc or Lw'-o i.iic potassium 
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induce*: intense neuronal spiking iiiat: releases sufTicienl: poCass- 
iinc ions into the intracortical extracellular space to precipitate 
a chain icacLion that spi'cacls in mm/mLnulc a\x;r ihc entire nc-o- 
coriex in each hemisphere — hut not beyond across (he entorh- 
iiuil fissure intrj tlic alloe'jrtieos. The fuiietiouai ileieortic^atioD 
lasts several hours and is fnlly reversible. Bui'c-s dcmooslralcd 
"neodecsjitication’ for me in Pru'gue; on c'asuuI iiisjrectioii I saw 
sui'jnisiuyK' litdc diffcr(.'iiee in the rat's l>eha\icr before, 
during, and after the process. 

Plivlogfnetit; evidence lor the tniictioiis of allocortex stems 
Irom analyses o! the brains and behaviors of simpler veite’bi'ales, 
patticuiariy the salam.ander ( doth I'.JST) — a neoteriic amphibian 
that C. Judson PIcrrick 11948) regarded as the closest living dcs- 
cendenl ol the putative vertebrate anceslor. The three main parts 
of its forehrain are sensoiy (predominanfiy olfactory’ brilb with 
anterior ollaclon’ nuclei), motor (pyriJbrm cortex with paleostria- 
tum), iUid ass(jeiationaI (oriiiK.irdiiiI hip];Kxuiiipu,s with septou- 
invgdaloid nuclei;. These eoiujxinents eoiiipri.smg tlie bulk 
of the primitive toi'ehrain constitute the limbic system, which 
suffices to elahorute the g(jul -directed Ijehaviors on wliich ail 
\’crtcbratcs rely for .survival. 

The fi.inction.s of these allocortical parts persist in mammals: 
most, obviously, in support oi oliaction, spatial oricnlalion using 
the “cognitive map' ;[acobs 1994; O'Keefe & Nadel 1978), and 
teitipoTiil orientation in eonstr'Kting a life hi.story thnnigh learn- 
ing dopcndciiL on short-term memory. These integrative pro- 
cesses are essential tor intentional action into the world, 
because even the simplest seareb for food or shelter requires 
that an animal coordinate its position in the world and track ils 
trajeetoiy towai'd its tui'get. 

Selective partial removal of allocortex has profound cficcls on 
iiitentitniiil beliaviors. The liullieetoiiii^ed rat ])rovide.s tlie best 
biological mode.'! for iiiti'actablo clinical ckniression Ji-^sbcrgcr 
&■ dichavdson 198, y van die7en &■ l,eonard 1996). Damage to 
the iue.sial teiiiponil lolies, vvhicli contain sulixtantial ijarts l)ut 
not: all of ihe limbic system, results in severe loss oi’ spatial and 
temporal orientation, compromising hut not abolishing inten- 
tional bcha.vlors or, apparently, consciousness. In contrast, 
bilateral deslrticlion of selected areas of nerxxuiex results in cat- 
astrophic hut dcliiiiit(.'d loss<.'s in scri,sor\’ and inoKir fiiuc-tioiis, 
including “social blindness" from IfonLal lobe damage, but not 
in l(.'ss (j 1 coiusciousnoss. I iigrec witli Merker tiiat tlie adaptive- 
n(.;.s.s u.nd flexibility of intent, tlie of life-long iiiciiiorx-- in 

the unity’ of consciousness, and the cognitive contents of 
conscieusne.s.s are elalu.'ratecl Ijy neocorte.x, hut arjyac further 
llial: these three aspects are integrated predominanily in (be 
ahocoi+ical limhic system (f'reerr.an more than in 

Wilder rei]ficld'.s “centi’enceplialon iutegj’ating scxsteiii" (Peiificld 
& [asper 1954). 

On the OIK.' hand, the (;£Fects <m bcduniiir of full dc'c-ortieatiou 
have been studied in great detail lor ivcll over a century, begin- 
ning with the celebrated study of Priednrh l^eopold Colt?: 
;TS92) lliat reportedlv- lituimed his audicjitx.'. Tlje cnicial wjirk 
of postmortem vcrifieation ol the extent ol' tissue rcmcnnl W’as 
<;ntn,i,stetl to an inilepeiulent iiivesfigator at tiie beguming of 
bis illustrious career, Sir Charles Sben'ington. ! have not seen 
Sherrington's report to the neurological congres.s in which 
C-oItz reported iiis (.il).servations. so uiv questitm reiiiains unan- 
swered: Did Coltz surgically remove ("decorticate”) parts or all 
of tlie a!i<;cortex or only ueocoitex, as in fuuctioual dec-orticatiou? 
On the other hand, the removal ol all cortex and sliialum, Icaxing 
a hypothalamic “island ” that is adequate for neurohumoral 
control (Bard & Rioch 1937) but not Icmpc-ralui'c rcgjulalioo (a 
rectal ihermoslai, heaier, and air conditioner are required for 
each subjeci), deprives animals of all iiiteutionul behaviors and 
leaves blind tropism; without conseiousne-ss (as far as I txfuld 
tell on my l i.sit to Bm'd’s lalKjratory). Merker cite.s Bal'd but he 
doc!i not cit<.' the wfirk (sf (.lolt/, ’ujr of Bures on .sjircadiiig 
depression, nor does he rite the distinction between three- 
layeued ailocorte.x and si.\-layered neocoitex, so I pass the 


question to him: How much ol the ollaclory and hippocampal 
cortices remained in the brains comprising his database? 


A brain for all seasons 

DOI: 10.10i7/S()140.52.5X07()i)101X 
R. Alien Gardner 
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Nevada, Reno, NY 89557. 

9ardner@unr.edu 

Ali«tract: Marker’s fine article open.s a new vievv of brain fmiction con- 
sistent with current deveirpnicnts in robotics, heuristics, and fuzzy 
logic. A reciprocal, Uipartite oivaiii^tioii of :u[)ut/nioti\au(ai/ oiitpat in 
the Biidbrain can accoinplish the practical ta.sj5 of a brain. A bold move 
places coasciovLsness in the inidbi-ain. rai-sing profound questions about 
the pr:«riic.al naliiic orrtvfi.sdou.sncss. 

Tliis is a fine ai'tiele. It oiwiis lu: a neiv way tt) view how Ijraiu.s 
work. Il couverges on currcuL developments in robotics, hctiris- 
tks, am! f ray logi.:, .As iti R:-<.)<.ks' i 1 986; 1989; 1990; I99l),sub- 
.suiuptioi! ai'chitecture, duly :j<Jted in tliis tiirget article, Merker 
bore shovvs that I'cciprocal, Lripartitc organization of inptiL/ 
iiiotivatioii/output urn accouipiLsn die practit.:al taslxs of a hiain, 
Lu this inspiring view', sensoiy cortex feeds information to mid- 
brain. and midbr^un allocates motor resources, and all three act 
and interact in real time, Merker outiiiie.s a reciprocal iiiside- 
out/nulside-in organization as opj^osed In ibe iradilional, inlracl- 
ahle opposition between top-down and hottom-up. He show’s 
how liuman ncocorlcx, ^vhich is also higher, relative to gravity, 
can emerge from evolution of more and more pow'erftil 
sciissiry, motor, uss(K;iutiv<;, and computational functions, ratlic.ir 
llian more and more complex executive functions, 

III modern times, mlxits accomplisli more and more practical 
taslcs without c'oiiscLousiicss. I mu among huiidi'ed.s (.)f th<.n.isand.s 
of .satisfied ow’’iei’s of a relatively inexpensive robot that v’acuiims 
floors - backing away from obstacles, following walls, sensing 
relaiively dirty areas for more intensive cleaning, sensing vvhen 
its battery-’ needs recharging so it needs to .stop vacuuming and 
seek a recharging station. A more advanced model senses 
proper time to leave its recharging station to start a fresh 
round of vacuuming. Future models wiuld grease their own bear- 
ings or chase aw’ay intruders. In a iriparLiLc system such as 
Merker s, or a subsumotion system such as Brooks's, functional- 
ity could be added by increasing motor, sensoiy, and eompa- 
t^onal capacity in an analogue of the cerebral cortex. The only 
practical Ihuits wenild be exist and consumer demand. 

Traditionally, horii animals in fields and selfinterested 
humans in tnarlceqylaces c-aicni.ate relevant infomiation to 
arrive at tijitiiuai courses of aetiou. In modem times. Gi,gei'enzer 
et al. (1999, pp. pp. 1-1 IM) and 'fodrl and Gigcrenzei’ ;200()) 
point out that players in field and markclplaco rarely, probably 
never, haw access to enough mlormalion I .0 arrive al optimal 
decisions. Mortxiver, successful aetiou im.i,st he prompt action. 
Prompt action cannot wait to acquire and calculate sufficient 
information to arrive al an oplimiim. Cigerenzer and Todd 
show how players in field and marketplace ciui take adviuitiige 
of what tiiev call “fast and frugal ” heuristics to airive at less 
thau optimal, but still useful, deeisieiis. 

lu field and iiiai'kcq>lae<.', plavers must divide limited resources 
among conflierting, often critical, needs. Once again, practical 
liiiiits of iidbnuatiou and time preclude ojitima! solutions. Mean- 
while, fijzTy logic systems, inirnduced hv Zadeh and KacptTvk 
(1992), described by Ko.sko (1993). and applied to indu.strial 
and biological cxamp!c-s by Kqaersztok and Pattersorx (1995) 
and Gardner and Garriner (1998), oiler Iasi and Irugai, and 
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mosl impnrlanl, pllprlive and pi nfliahTe. solutions to problems of 
apportioning limited resourres among conflicting needs. 

Erickson !l9S4) and Erickson cl al. (1994) show how modern 
accounis of cedor vision can generate (he enlire visible spectrum 
w ith three; (.)r (jnlv a handful of r<;c<.'ptor tvpcs, each tuned to a 
particular wavelength, but each wilh a band of decreasing sensi- 
tivitx- tiiat <;vpriap,s v'. itli tiie otfiers. EiicLsou (19S'l) and Erickson 
<;t al. (1991) show how this s\'stv;i!i of re-Iativelv few rccx.;ptors 
reappears in other modalities. Krickson (1984) also shows how 
tliis system (.4 few ti iiied elements witlj overlapping bands of sen- 
siliviiv applies to morlern lindings o( motor systems. Each color, 
visual angle, taste, and ,sn on, in such systems has a unique code 
bascci on the output ol a population ol receptor's. Likewise, each 
movement in spare has a unique coide based on a population of 
.afferent outputs, (ionsequentlv. eRerent and afferent sy’stems 
can communicate dircclly and cflcclh-cly without wasteful inlcr- 
nje<iiuiy centers. Tiiis relieves a inidbrain s\.steiu, -sucli as 
Merkcr’s, from the burd<;n of e<;ntcrs that must rend inputs, 
translate, .anr! then write outputs, thereby freeing the system to 
alltjcate restjui'ces imioug i.'i(jlogicuI needs tliat renlisticnlly fluctu- 
ate from moment to moment. 

Vlerker locates ronscioi'sness in the nsidbrain. This i.s a bold 
move that raises prolbund questions about the nature of con- 
sciousness. Locating consciousness in a specific structure 
endows (xnisei<.3usiie.s.s witii a reality that it .sell loin ])ti.ssesses in 
oognUivc theories. This move faces questions about deciding 
where, in palpable anatomy, consciousness resides in the brain. 
This mos'c also faces questions about deciding which beings 
can exhibit consciousness and which cannot. Brooks and 
Brazeal (see Brcjoks 2(X)2, Cli. S) liave raised tliis questi<.’:i with 
the robot Kismet wilh unsettling results. It remains to be seen 
wlietlier Merker ai.Kl tlie parents of infants vsith ajrtical hirtli 
defects cun answer skt.'pti(.'S with firm convictitni and ,subi<.‘ctivt.' 
ohseivation alone. 


Cognitive achievements with a miniature 
brain: The lesson of jumping spiders 
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.abstract: The observation that an animal's behavior i.s largely unaltered 
even al'lei pix^found i;iouihcuti(;ns of .sizeable brain porliixis, suggests a 
large flexibility in the ielation.ships between species-sisedfic brain struc- 
ture.s and .specie.s-.specific behavior. In thi.s perspecth-e, a fascinating 
exatripic is given bv tin' CDnipr-.rl.soit ol jijinpiiig .spiticr.s arid Iclids, 
where .similar predaturv behaiioi.s are achiesed with totally diflerent 
brain sub.strates. 

The con.scious mode of functioning i.s conceived in Hie tai^et 
article as L>eu;g depeiident on .specific ueunil arrangements 
rather than as being the result of a genei'al increase in informa- 
tk;uid c.'apacity or comple.xitv ucliieved l>v e.qransiuii of a struc- 
Lural substrate. This view is in shai'p contrast w’itb possible 
conclusions from shjdies on self recognition in mammals. 
Wdicu tested among primates for example, scif-rccognitioa — a 
case nl conscious mode ol (unrlioning — is obser\r?d in great: 
apes and liuman.s, but nert in monkeys lAndersou 2001). Among 
other mammals on!v large bjained cc-laccans recognize ihcm- 
.selves in a mirroi. Tiii,s capability of self-reixitpiition can lie 
,s('<;n as an (ixamplc of psvchological cvoIutioDary- eouvergence 
with great apes and humans (l)eifbnr 6r Marten 2001: Heiss &" 
Marino 2001; b\.it .see Manger 2006). Moreover, exjusidering 


that: there may be at least a bias lor ihe processing oi “spIP' 
within the human nght prefrontal cortex i Keenan et al. 
2000) — a cortical region that, on ihc basis of examination of 
ihe cyiDarchitPciure, is eilbpr absent nr ve?y small in cetaceans 
(Manger 2006) — it could also lx; argued tiiat s(.'Ii-rceognition is 
a by-product of brain size increase and could indeed be con- 
.sidered as the i«‘sult of a general iiicipa.se in iiifbrmatisjiiai 
capaeitv- achieved hy t;spansion of tlx; brain, which b<;lo\\ a 
certain absolute volume doe.s not support sell-recognition {see 
also uiirror sell-recxigiiititni e.xpei'iiiients in elejiiiiuiLs; Povinelli 
19S9; Plolnik et al. 2006). This conclusion is somewhat nested 
in the statement of Mei'ker when he defines reflective awareness 
as more aldn to “a luxun' ol consciousness on the pait ol certain 
big-brained species, and not its defining properly ' (sect. 1 , para. 
5). Hence, the definition of con.sciou.snes.s as conceived in the 
target article is restricted to the state ol wakclulness and respon- 
.sivene.ss wliereiii imrstlv brainstem stinicti.ire.s are iiece.ssiii v. 

In the fi’uiiiew'jrk of this definition, da; observ ation tiiat the 
behavior of decorOcated I'ats or cats remain.s from al viewpoints 
largely the liehaviorof arator of a cat witii almo.st intact cognitive 
capabilities raises another important issue. Considered from a 
compararix'e vievspoint, the various specific behayfiors of 
animals could be understood as adapLativc responses ol dillcrcnl 
organisms to dynamic eeo-physiological demards. It remains an 
open re.sparch subject ti> e!ucid;ite fiow .specific adaptative beha- 
viors arc anchored in specific brains. In other words, is cat brain 
the oiiiv kind of brain that can sustain cat behavior? To what 
extent docs it difTer from horse brain, which would be the only 
brain adeq'iale to sustain horse behavior? The anal)^sis of 
Merker shows tiuit the coriipeteiK;e.s c.if decorticate animals 
reflects the capacity of upper brainstem mechanism, s to su.stain 
the l>eha\ i()r reejuired by the adaptatioiis of theii specie.s. The 
fact lliat tliis i;K.'havior is largely i.inalt<;r<;d even after profoi.ii]d 
aheration-s of large brain portions suggests a huge fierihility in 
die relationships between speeitxs-speeific brain structures ui.id 
s[>eoies-sj>eci(lc behavior. 

In this r>erspective. a fascinating example is given by the com- 
parison of jumping spiders and fclids. Few lcj.'].'cstrial arthropods 
oaich aot.ive prey by stalking ihem, in the manner of mammalian 
canuvorcs. One ai'throjKid group, however, the jumping .sj)idi;r.s 
(Sailicidae). adojpts a strategv' in catching prey that is suIDcicntl)' 
.shiiiku to dial of a eat eateliirig a bird, that is, to c,Te<q) toward the 
prey until the ehuncx.- of (.;sc;upc i.s small and th<.'n spring on the 
prex’- (.latching a fly or ?uiother .spider bv stalking i.s in principle 
not very- diflerent fixnii catehiiig a mouse or a L'ird. lienee, 
jumping spiders have ewlved a range o( visual mechanisms 
that are remarkably similar to those of predatoiy higher ver- 
tebrates, in<;luding comple.x pattei'n recognition capabilities. 
The saiHcid genus Voriin. for instance, includes African, Asian, 
and Aiistraliun sjK.'cies that all c-diibit eoiiipk;x prcdatoiy' .strat- 
egics. Porlia’s preferred prey is other spiders. The capture of 
diis prey involves behavioral sequences based on performing 
a^rcssive-mimierv web signals,. pr<.il)Icni s'dsing, as vsell as 
planning. Flexibiiits' in Porlia’s prcdatoiv strategy clearly 
charaeterizes navigation, tor which die detouring beliasior i,s 
particularly illustrative. 

Portia routinely reaches prey by taking indirect routes 
(detours) wlieii direct patiis are iK;t as'uilaiile. Tia,s even includes 
detours that require movements initiallv a'vvay from the prey, 
where the piey is temijKiiarilv out of view, or detours and 
approaches from the rear, wlicn salcr, even when direct routes 
are available (Tarsitano & .Andrew 1999). l^ions have been 
obscAa^d making sucb comparable detours when bunting their 
prey (Schailer 1972). The iaking o! delnurs by lions has not 
been studied exjieriiiientally. It c;un nevertlieless tie reascuabdy 
inlcrprclcd as “planning ahead' behavior. The point here is 
that Portia, despite openiting witii u miniature nervous sy,steiii, 
adopts a predatoA’ strategy similar to the one.' of a lion. 

Such an issue is far from trivial. The predatoiy strategies of 
Portia imply that its visuospatial acuitx i,s more .similar to diat 
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of a iiutmiiial than to tiial of an insect, allliau^i the size cUfTer- 
ence is enormrxis. TItcro are more tliaii I5(> million pliotoccUs 
in tlie human retina, hut in a Portia's ese. the photncells 
number only in the tlHMisaiids It is the design of the right 
eyes, es|)ecialK' tlte pair of large Ibru’anl-facing antem-medial 
(or "principal") eves (Fi^. I ainl 2). which are responsible for 
Portia's acute vision UlAiiaiid 6c Jackson 2000i. Jiiniping 
spiders are not cats honever, and their Irehavloral repertoire 
for catching pn*)’ shows limitations wiien compared to 
mammals. A big <lilTc‘rrncr between Portia and cats appears to 
Im‘ the sixed at wliidi proirtems arc* solved. Nc*vertiK'l(*ss, tht*sr 
limitations only Ix'cxrme clearly ap])ar<*ut wlieii tla* spider is 
taken out of the iiatiiml siluaUon to whidi it is adapted and 
made to |)erfann tasks in a lalxrratorv' setting (hi Uie ntlier 
band, tbc‘se liehavloral limitations ore accompanied hv' an extra- 
ordinary dc'grc'c of neural ecxiiiomy. Arthropods indeed liavr 
single cells performing fuiu'tioiu that rrcpiire tens or hundreds 
in hitter vertebrates tl<a)id 1974). More S|>eciBca]ly. Q salticid 
spider such as Portia makes elTKient use of its limited resources 
for seeing and overroiiies rnaiiv (but ikM all) of tlir constraints 
imposed by its small size. It tlien is able to arliievr consideratilr 
cognitive skills, vudi as proldem solving and planning aliead 
III the context of the theoretical implications of llie target 
ariicte. it is of prime interest to know that an animal whose 



Figure 1 (<!ilissen). Portia africatta. Size range: 8 to i2nim 
Com1f*sv’ Rudy Joccjiie, 



I'lgiire 2 ((>ilissen). Portia finJniala. Size range: 8 to 12 mm. 
CcMirtesv' Sudhiknimar Ambala|uramhil 


neural niadn'nerv' is characterized Iw siidr a degri'e of economy 
also exliilnts aclivilics so strikingly similar to those of a mammal 
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.\bitrart: Meri**r's iiwighifui brood review fertileh rccuats the mind/ 
brain iuue, but the |dieiM»iii'iM)i»gR‘id an|kwlv lecpiire McklitMMnd enn- 
uderations of behavioral and neural Kexihility . Motor c-sfurvalrnces and 
pem'ptual nnutanetev nu^' Ite cswlicwl nintnbiitliHiK to a 'coliulie' 
lectal oru-ntation mrchtnlsm Inlerimnllale '’third lav'cn' of assnciative 
neund iietwvirlu. each with a Uror dilfuich summing eonvergencx*- 
cbvergenue tnudulrs, may be the ecsMMNniraJ expedient by whii*li 
evtdulMn has extendKi tfie limited iinity-ln-dhersily of seiuorlnMtur 
roordination to perr<*p(i(m. action, thinking, ami meincny. 

"/ hof)r to tharv nHlh you niy fajuitialiott u-ith nnackHt.mms. 
Each of you h unitfur in Irring at t/ir miter of utnir oim auarr- 
nrss, rrar/iitifi nul to the uo/irf atu/ ot/u'r irwiicidi/ci/v atu/ tfir 
stars." I begin iiiv liiojvsvdculo^' c'uursc's lliiix inviting avv'e; 
then explore llie sidiject of consdousne.ss willi student cxdleagiirs 
(Cllassiiian 20021 In 2007 we will rc*ud Bjorn Merker's exlniordi- 
luuy syTilltesis conrl^iig pbenrimrnokigicnl consduusnc*ss with 
brain architecture. 

Empathy is not enough. .An* parts of the urtick* ~Jus(-so stories" 
that < ri!i\eiii4'!ii!v seWi aiuloiiiical or liehnvioral farLs? Tlie first 
and last sections are fragile in their ap|>eals to em|Nitliy. among 
llK'se, die tormenting etlik-al "dividing line" issiK*)! sBstxItiled 
with iIm* touching description of rouscirais anencc'phatic 
diikiren. Are physicians who ek'seriU* tliese paUeiils as 
"vegetative" (sect. 5) attempting a virtumis aiitliorilalivc* mie by 
imviking a mytliology to frame ikuikxI decisions not to 
cnliaustivrly engage life-support technology? 

\\’c‘ wIk> have even tinv-nraincsl iiels lili^ |iarakcels nr gokifish 
hardly dcwiht ibry are conscious. T}H*ir behaviors include analo- 
gic's with anencephalic children's, siidi as caretaker retxigtiilinn 
Kvr-roiitart empathy cxccirs espcveially with unllirnfMurKiqdiic 
fmnt-eyrd pels (Morris 1067. pp. 224-.3I). Coiwidering 
Merker's explanation of extreme* vinuil iiii|Niiniienl in aneiKx*- 
pltalic chtldran, his sc'lccted l•'1gll^r 9 photo suggcTits sham rye- 
contact bascYl on hearing, a.s in affectinnAi expressions of cluklren 
Ixini blind (Eibl-Kibesfeldt 1975, p. -ISU. Fig. 18.5). Bear in mind 
that we dispinv it'Ialrsl caretaker emotional reactions to dolls and. 
res'ently, to higli-tech movie aniniutioiis’ imcuimv siinulalicms of 
hiiiiian facial dyiiamies, as in Wunier Bnitlienc' 2006 film "Happy 
Fc*et." 

Hie fart dial conscicnis c'onUiiuilv pc'i-sisU-d during Peiifield 
and Jas|)er‘8 extensive cortical ablations (Pc'tifield fit jasper 
1954). says little alamt tcK*allza6oti of consciousness, roiisidering 
die possibility of rapid comiiensatioii or cortical redundancy 
(e.g. Beaeli el ol. I960: (>lassman & Smith 1988). Analt^mislv, 
liltlc Parkinsonian deficit may ap{M‘ar until loss of SO*)!- of sirialal 
dopamine terminals (Bezard et al. 2001). Merker's cited 
Instances of alisetice epilepsy with seizures nii^il be clue to 
loss of Ionic arousal rallier than a Ios.s of ceiitren(x*plialie 
organization 
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Visual evolution leads, but “robotic" sensorimotororienting is 
not enough. Merkef argi.ifts tliat i^nobile ^Hsua! oi^aiiizaHon led 
nciirocognili\c cvokilion, wiLh ihc growing laciicooss of 
adaptive reoalibration': ainong topographic sensory mappirgs. 
Tliii C'Oi!if)elliij;.' tiieiii aijuiil tlie enieigence of an evu center, 
around which indh’idiials maintain ihcii' own postures in a Ilux- 
ridden world, complements the good perspectives of IDonald 
T. Campbell and of Richai'd Gregory, that evolution of \’ision 
c)eeLUiie tLiiituiij(«.njt to knuivhir iind plaYcniif<‘, in freeing 
orguni.sni.s t<j respond to distiii stiinnii. Visi<ju was tiie seed for 
the natural selection of ability to reach deeply into one’s past, 
fi.iture. and spatial einfronment, to "!<Kjk ahead.” Scientists’ 
hvpothcsLs testing, using ss'inljolie thought, evolves naturally 
from our routine “testing ot object hvpotheses" in distal 
oercejition iCainphell 1956, 1966. 1971; Gregorv- 1970, 1978). 

The spaliolemporal problem o( bodily orienlafinn is “inler- 
rnediate in complexity ” More neural machinery is needed to 
carn^ it oJT well than for a segmental rcficx, yet enough room 
lor lhai machineiy resides in dm narrowhailwavnl ihe mesodien- 
ocphalou. Yes, there is i'atriguingnnif^-rn-df’wJvfrH in organisms’ 
ability to orient toward any place within their spheres, but liicrc 
IS also a dull sameness about orientng responses. 

Motor ecjuiocdenae : Milner 1970) and prrtjeptual ixnuitartcien 
illocif 1995) comprise more interesting form,s of unihf-in-dimr- 
sitij and more vmietl, coiiiple.x relatioiishi'ps l-setween organism 
and environ ineni - suggestive ofconsciousness. Such organismic 
competencies in mediating of perception and action 

have proven most dilDcult to computerize, like the persistent 
failure to create a speech machine that emulates ordinary- 
human ooiiv<.'rsiitionaI (.'(nnpetontii; well cnou^i to jitiss tlic 
Turing Lest (Shicber 2004). Industrial lobol arms' graceful 
orientational movements remain “robotic” in their .stereotviied 
rcpcLiLiousness; they achieve organismic HcxibiliLy only when 
Lclcopcratcd by a human. Mcrkcr may be making a localist 
error, in placing con.sciousnes.s in tfie mesodiencejifjtilic orien- 
tation robot, instead of in the larger emergent system. 

During the 1960s, watihirig itiy iidvisor, James Sprague isee 
sect 3,1) carry out liLs elegant neurological U;sts inspired me. 
In my own later experiments, onentation toward appetitive 
stimuli soiiietinies displayed a robotic character, even when 
visual, auditory, or tactile localizing stimuli could substitute for 
each other - in cats better than rats (Glassman 1970, 1994). 
Further evidence that appetitive orientation docs not necessarily 
involve conseiotisness is in “hTindsigbl" (\Veiskranl7. 2(X)4). In 
agi'ccincnt with some of Mcrkcr’s points ab(n,it spherical coordi- 
nates fsocLs. 4.3 and 4.5), an unusual degraded “robotic” orien- 
tation response, witli di.ssociated ])itch and yaw, a])peared 
during curl)' postirpcrutivc days in smiKi c-ats having large cortical 
ablations ((.JIassman 19S3). For example, sometimes when a food 
morsth touclied die for<;[)avv of tlie l.'!iiidfoIded c-.it, there w'as first 
averiical movement oflhe snout down to ihe level ofihepawand 
then a sluggish horizontal turn toward the i^iTmiius side. 

Economical conneefeV/fy may increase behavioral 
flexibility. What underlying organizaiion does that “seam” 
suggest? Scnscjrimotcjr behavior nonnully displays beautiful 
continuity. ,'\n input-output system having lew flimensions might 
save connertivitv via data rediiction to an inlarmediaie layer of 
diffusely c,\citii})Ic modules having eoiivcrgcut inputs aud 
divergent outputs. For example, a two-layer netwyirk of direct 
connections between a mosaic of .v ~ iOOO distiuguishahle skin 
patches and r=1tH) independently controllable muscle units, 
require.s sr— liKl.tKHl weighted connections to ;mnijr,ately orient 
a movement. Witii an inteniiediate layer having three 
sumrnatnrs to integrate input out]iut associations for three spatial 
dimensions, 3,y 4- Sr ~ 5300 coimcctious sufficiv (Glassman 
1985). The sandwiched associative lax'cr also enhances plasticity, 
because reciprocal cooi'dinated adjustments in synaptic weij^ts 
need occur only among the connections of the three modules. 

Sim.ilar considerations apply to superimposed lopographicaKy- 
organized iuhiLitory circuitvv; Merker di.scii.sses the economy 


of such connectivity of the zona incerta (sect. 4.5, Fig. 7). Inhi- 
bition can be more diffuse than excitation because damping 
down ic-sponsivcncss is inhcrcntlv less demanding than is achiev- 
ing arnirale threshold, timing, and directionalilv o! an aetive 
response. Hence, iuliibitorv mapping rcuuir<.'s less r;.'s(duti{.in to 
achicv’c comprehensive cornpciitivc overlap. This vlckls a 
safr?tv’-£it;toi lioiius. Diffu.se juiiibititJii makes inaction tlie 
default cxniditioD, likt; a ■’Jc.'ad man’s handle f(jci of uxeitation 
have to “hrea’c through.” A danger in symmetrie.al “design” of 
e.xcitatorv' and mhil.*itorv mappings is tljut mismutcij errors 
might allow leakage ol Iragmentaiy exeitaiion loci, lor example, 
as misplaced .sen.sations, or f'y.sldne.sias. 

Consciousness in memory extends sensorimotor action 
organization. .Analogous savings considerations might apply to 
the di.scu.ssion in section 4.5.2 nr cortical Inng-tenn memnn- 
economy, although most attributes oi meinciy ai'c not lUcrally 
sfiatial “diinetisioiis.” That is. when a species repeatedly 
CMicouiiters a particular (pjulium. the ability tcj ueftlv handle 
variations of that attribute of its world might evolve more 
readily if its neural reiireseutaticni were to reifv as mi 
independent module, with its own connectivity convergences 
and divwgences. Is this what that vast memo-sheet of cortex 
contains? 

In each moment of consciousness immense long-term memory 
donates a few riiuiiks to workiug Ttieniory (sects. 1.1 am) '1.5.2), 
vv’bosc- bottlenecked small capacity is robustly similar across 
species, time .scales, aud experiential contexts. Small working 
memorv' mav be a “design factor” limiting combinatorial "cxplo- 
six’eness” (Glassman 1999, 2(X)3); an "ego center ' can handle 
just so tiiiicii at oiK«. Merker's iiisiglit, tliat tlie coiiceiiti'ati(.iii 
of vcrlcbralc motor outputs catidal to the nicsodicnccphalon 
implies tliat the neural iiexu.s for coiisciousiie,s.s i.s locatecf tliere, 
ought to Ik.'! quuIiBcd hy noting tliat vv'c arc often cpiictly thinldiig. 
Yet, rom'binatoriai logic must also apply to “cognitive actions." 
Tlierefore, evolution of higlier <.' 0 (. 3 iitioii may indeed liranch 
from (he same slender Irunk as has served pritnilive verlebrales' 
action -organization. 

This wonderfully fertile article has added much to my 
"lo-read’ list 
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•Abstract: Mcrkcr a vlnnig cusc. Icr tin- iirijK'r hmiti stcrti n'i bciiiu 

the ncnnil fmme ot prunaw or pkmonu-.ml cDn.vcioii.snc.sv. Tfiongh k'.'-^s 
C-inpliasi/cd. 1ic. inakc.s zn Cipi.illv .9 rnne Miirl cinpitirviliv .'iiij'norfc!'! urgi:- 
tncnl lorllic criliftd role af the rtiiwcilieticeplirtlon in ha.'^ie .'■riiotieii pTt>- 
ces&es. His evidence aud argument on the iinioUtin.'; ui Inuiu.stem svstem.'! 
in pnmarv jxin.^cmiisnivss :in<i rriioriDTi prof'c.svi'v prc^.snit ii .strong 

rhiilleiisp tn prevaihiig a'^.siiiiiptiori.s rtlioin llic umniicv ol l■og^ll!l^ll in 
emotion-cogmtion-behyvior relations. 

Thecenlra! proposition in (his cnmmenlarxus ihaL basic emniinns 
constitiitB the motivation.al svstem (“bias") in the proces.sp.s of 
piimar)- consciousness. To relate- Merker’s conclusion that ibc 
niesodiencephalon piocesses the essential attributes of priman- 
or phenoiiicual c{)nscioiisiK;ss t<; euiiipatiblc emotion tluxiiy 
and research, I will identiiy two developmental levels or types 
of emotion and relate them to two levels :d consciousness. 

Exadc-nce suggests lhal liac mcsodienccpbalic neural arrange- 
ment idc-ntific-d by Merker, iJirough reciprocal conncclions 
vvitli other subcortical svsteiiis (e.g.. amvgdala), generate iiasic 


9f. 


BEHAVIORAL AND BRAIN SCIENCES (2007) 30:1 



180 


Co’m«i.<?n/«7ry/Merker: Conscioiii^ness wilhoni a ceiebra] cortex 


emotion expressions and feelings that play a crilical role in 
organizing primarr- ronscionsness and rnotivating its oonstihjent 
processes. Basic emotion processes in primaix' consciousness 
may help explain the behavior currently atlnbuled io the “new 
uneonseiou.s ' tef. Ilassin <.'t al. 2005) anil to th<; “pereeptioD- 
bebavior link" tCbarti'ancl ct si. 2005). 

Emotion schemas. An emotion sciiema (e.g., love, jealousy, 
interest in sei(.'i.\<j(; i r(.‘pr<.'scnts u tlrnamic uitcnictioii Irctwoon 
an emotion .and associated perceptions, appraisals, and thought 
Euiotion seliemas emerge in .syiiciirouy with cognitive 
developmenl, and some nl them (e.g., shame, guilt) are 
dependent on a concept of se't and on relationships with 
others (Abo & Izard 1999). 

Basic emotions. Basie emol'ons like joy, sadness, anger, and 
fear .are con.sidered a.s natural kind.s, products of ewiution that 
have a coniinon and u-oivcrsal set oi components (neural, 
iK'dily/expre.ssive, feeling, action tendency) and characteristics 
liiiotixatioiui! and r<;gulatorv functions; (Izard 2002. 2007 tf. 
Panicsepp 2iH)5bj 7'hev ran be activated by ,sen,sory detection 
or simple perception of arr ec;i.dogicali> \'alid stiixiuius and do 
not .vcq'airc conceptual thought (Ohman 2005;. Once activated, 
they become motivational .•'tiincHon.al and regulatory (in terms 
oJ largcl selection and action selection) via rapid, automatic, 
subcortical information processing, independent of reocortical 
activitv (T,eDoux 1096) Tiers, tfie;. liuve the char.-ioteri.sfcics to 
I’uinil ibc role ol' the “nioLh'ational bias" that Mcrkcr identifies 
in the target selection - action selection sequence mediated by 
the mosi^dicnccphalic system that supports primary' 
consciousness. The basic emotion oi interest is of special 
significance liere. It can l)e activated l)y iui\’ uon-axersive 
change in the sensory fields, has the capacity to drive and 
regi.ilate attention imd information proce,s.suig (Luiidijvist & 
Olimtin 2005; Silvia 2006), and is criticitl in tlu; organization of 
conscious processes and in establishing and maintaining 
interaction witli tlie social and pljvsiciJ enviroiiuient i.Izard 
2007). 

Merkev's evidence and analy’sis relating to the brainstem 
system of primary consciousness indicates that basic positivx: 
and negative emolions are well wilhin (be puiview of rhfldre-n 
without a ccrc'bral cortex, III.; idc.-iJtifios e.xprcssivc boliavior pat- 
terns in these children that characterize the basic emotions of 
interest-excitement, joy, and anger ni i.)oriiiaI infants and vimug 
children (ef Izard ct al. 1995), 

Levels of consciousness. There is considerable agreement 
tliat tliere Is a <;Iear distinction l.tet\veeu reflective and primarv' 
consciousness (Block 2005; Chalmers lOOb; Kdelman 2006; 
Morin Bosenthal 2(M)2). Befieetive eonsdousness is 

chiuatterized by symbolic processes, ineinorv, and, irltiinatelv, 
the capadtv for awareness of self and others and for 
monitoring one's own behavior. As Merker convincingly 
dcmonsU'atos. primarv consciousness is characlcrizcri by 
sensoty processes that generate subjective feelings (cf. James 
139C/iS50, Izard 1990), cspcdalh- oiiiOti<.>n feelings, and also 
includes awareness oI and responsiveness to objects in the 
environment. Appureiitly, prix.'esses in jtriuiary consciousness 
arc also critical in early development of normal inlaQls' 
emotion -expressive /social -communicative behavior that 
facilitates tlie forming ol .social Ixnids and a network for siK-ial 
support (.^biller et al. 1986; Termine & Izard 1988). 

Piimaiy consciousness in no/mal young infants. The mental 
processes, particularly' the emotion processes, of normal wung 
inlants probably operate in primary eonsdousness, supported 
b\' the rncsodicnccphalon in interaction with the amy^iala and 
hypoihaianuis. Their cerebral oirtex is quite imnuU.ure and its 
connection.s ti; brHiri,steii; systems are still raj>idly developing 
(Bauer 2006; Grccnough 1991; Posnci & P,oliibait 2000). 
Neverilieless, 3-day-old inlants c:ui discriiniuate their mother’s 
X’oicc and \vork to produce' it ’.Di'Cluspcr & Fifer 1980). Three- 
to 4-monrh-olcl inlants can form concepts, (Quinn et al. 2001), 
and 6-niontii-oId iufmits can form associations Ixetw'een 


memory represenlations (hai are abseni (Cuevas ei al. 2006). 
Of course, '/oung infants (0—9 months) are incapable ol long- 
term memory, higher-order cognition, and sclf-awarcncss 
(Bauer 2(KMr; Izrvris ei: ak 1983). and hence cannol engage in 
the prctxaisc-s or rcfli^ctivi; eoni^eiousncss. 

Emotion processes in primary consciousness. From a 
developuieutal |3erspeciive. it i,s e:q)ectiihle diat emotion 
c.xprc-s.sions and iKumviural acbvitics ol normal young infants 
would be .similar to those ot chnrlren wntlmut a cerebral cortex 
The effects of the emotion e.xpressive iiehavior cT tiiese 
conirasirng groups of children have similar eilecis on parenis 
and ftnhan«? the rieveiepmenr or meaningful parent-child 
relationships. A child rrithout a cortex cannot jcgulatc 
emolions en[icienl.V or exercise cognilive conlrnl ol emoiion- 
expre.s.sion or emoHon-reiated behavior The .same is true of 
normal wung inlarils. They depend almost entirely on non- 
coguitive processes tor sootiiing or regulation ol inteirse /run- 
away emotions follimirig die acute pain of inoculation (Izard 
et al- 1987)) 

Emotion prowess in primary consciousness. Fonr-moutti-old 
Infanls can discriminate and respond diJXcrcntially lo disaelc 
po.sitiv'e and negative emotion evpre.ssion.s of their mothers 
(Montague 6c Walkcr-Andrcws 2001). an ability that will 
eventiiallv facilitate empathic responding. Kven d-month-old 
infants often take tiie initiative in displaying and responding 
with cmolion when ihcir mother makes a poker face and 
remains still and silent (Hembree 1986; Tronick &■ Cohn 1989), 
Such cxprcssix'C'hchavior play is fundamental to the 
developmenl ol' emotion knowledge (the understanding ol' the 
e.xj)ressioii.s, leeiiiigs, and fuiic'tion.s of emotions) that will 
cx'calually become crilical lo the dcvoIopmcnL of inlcrporsonal 
skills and die prt^eutiou of p.sychopatl]ol(.' 5 .(y (Denham & 
Burton 2003; Izuid 2002). 

Emotion processes In primary consciousness In 
adults, Evideiict? suggests that a brainstem-aniy}.>;dala network 
mediales the acd'valion and expression of basic emolions in 
human adults (Ohman 2(Kl5). The behaviors facilitated by 
brainslcm mechanisms in primary consciousness may bear 
some simi!a.rily to behavior ei.irrenlly alilribuled lo 
“noncunseums" or “uiioonsciou.s” cognitive and c.motioi.ial 
processes in normal adults. 

It is speculative to eoiiipars p.sychology’s “new unconscious’’ 
(Ilassin et ul, 2005) and “perci;ption-iu.:tia!i link" (Cliartrand 
cL al. 2005) with processes in primary consciousness (Block 
2005; Edelimui 2006). Keveitheless, tliey cleai'Iy have a ccjiitial 
fealiirein common: ihevbolh involve unreporlable mental pro- 
cesses (including emotion pmee,s,se«) that affect behavior. Pro- 
cesses mediated by brainstem i;r brain-stem-amygdala circuits 
generate “unronscious" emotion feelings that alfeet behavior in 
ob.serv{d>Ie ways (Ohman 2005; VVinkielman & Heiridge 2004) 
Alliibuling causal roles lo emotion p.^occsscs in primary con- 
sciousness inay he more straightfotward and more ireuristic 
than attributiug causal rok-'s to the “nnc(jnsciou,s'‘ aud partieukalv 
to “unconscious emolions. ’ 

Concluding remarks. Tire tenn primiu-v err plienoinenai 
consciousness as defined bv Mcrkcr and others mav proridc a 
better descriptor for some of the procp.s,se.s currently attrihntecl 
to the “uiicouscious, ’ and piu'ticulariy to ‘uucou.scious eiiK.>tioii ' 
(cf. Panksepp 1998a). .Attributing emohon feeling to primaty 
consciousness lueaiis tliat one con hecc>me ct.'ii,scio\.T,s of a 
feeling that one cannol label and articulate (cl. Bruner ct al. 
1i956), as demonstrated in normal infants and children uHthout 
a cerebral corlcs, and hypothesized to be the ease for anyone 
(Izard 1991). 

The tendency in psyciiologx- ha,s l>een to assitine that mental 
procc-ssc-s operate either tn rcflccth'c consciousness or in an 
“unconscious doinaiii,'’ rreitlier oi wliicli exjrlicitiv corresjrond 
to or adequately fraiiK? tti<.; jrrocc'sscs of urimaty coiiscioiisncss 
described by Merker and .a number ot philosophers and scien- 
tist-phiiosopiiers (e.g., Bkrck 2005; Edeinian 2006; Roseutlial 
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2iH)2,). [.ackol a clear dillerenlialiori among processes in primaix' 
conscioi.isness and in other levels ot mental fiinctioning may add 
Lo confusion and slow die dcvclopmcn L of scientific inlcrc-st in the 
suhjeel. Merker s large! arlicie presenfs a si rong challenge lo the 
prevailing notion of eognitivi; pniiiaci- iu citiotioii pnnoc-sse-s and 
in cmoi-ion-cogniLion-bchavior-roIalions (cf Zajonc 1980). 

Pi-- a 1 ' i >n )t lIii Lulr 1 --nefi'ed from fhe support of NIMH grant 
#li2 I I fonvcr.'.alions virfli fjnil Qiiiiui. juirl Ilic assist.annc oC 

Iran Huskhi.s. 


Target selection, attention, and the superior 
coiliculus 

DOI: l((.]017/S(ll4(i52SX()T()(l]()S7 
Richard J. KrauzIisS 

Sslk Instituts for Sb'cglcsl Studies, Sysfa/ns Neuroblohgy Laboratory, La 
Jolla. CA 32037-1099. 

rlch@5alk.edu http:,- .www.snl'k.salk.edu- 

.^bstract: (Joasisteiit wilij liie laiget aiticle, recent evidence indicates 
that the superior colliculus (SC) ls .somehow iir-'Oived in target selection. 
However, it i-s not yet knovni whether thi.s function is inherent to the SC 
or inherited from its inputs, liow tlie selection piTx,-ess occurs for cUnereut 
movements, or iiow target .selection Iiy the SC i.s related to coert selec- 
tion (i.o., atioritioii). 

It lias boeu retoj.piized for some time tliat the interiiiediute imd 
Jeep Iiivcrs of tho superior oollitiulus fSC) in primates plavs 
some vole in target selection, at least for saccndiceyernovements. 
For e.\ample, the preparation of .saocatles i.s coiTeiated v\ith 
increases in ibe aclivily of SC neurons lhal can begin hundreds 
of milliseconds before any movement and this activity appears 
Lo play a role in represenLing possible targets ilGlimchcr tS: 
Sjjarks 1992). Changing (he prohahilily lhal a visual siimulus 
will bo tb(.' ta]'gc.'t - for ct.-iamplo, b) aitdiug a xariabli^ number 
of ii'ielcvant stimuli - changes the \isiial and tonic activity of 
many SC neurons (Basso & Wurtz 1997; Dorris 6c Mmioz 
1998). Wlion the subjciet mu.st .seureli for a uniquely eoIoroJ 
target stimulus amidst other colored distracters, manv .SC 
neurons disoiiminate tlie target from tlie dlstrac-ter with a delay 
lhal: is lime-locked lo stimulus onset, rather iban saccade onseL 
suggesting that they plav a role in target selection in arldition to 
.saooude preparatio’n (MePeek Sx Keller 2002). 

Perhaps the most compelling evidence for a role of the SC in 
target selection, as distinguished from saccade .selection, come-s 
i'rom studies ol Lbc other L\’pc ol' voluntary eye movement 
made by primates - smooth pursuit. The .SC has long been 
known to ecjiitain a iiiO’tor map fir sacead.es, ljut more rc^eent 
sUidics have shown lhal die aclivily o( many saccadc-rcklcd 
SC ueurous i.s also modulated during pursuit eve moveiiieiits. 
These neurons show a somcwhal complicated temporal pallcrn 
of activit’' during pursuit — .and al.so fixation — but this pattern 
citn he explained lahly .simply by eoiis-dering the location of 
the tracked target within the neurons’ retinotopically oi^aniyed 
re.spoii.se fields' (Kranzli.s et al. 1997, 2000). Tlie distrilmtioii of 
aclivily across ihc 8C moLor map Lhcrcl’orc appeal's lo provide 
a real-time estimate of the position of the tai^et in ociilocentric 
-or rclinolopic coorditialcs, not rcslriclcd lo saccadc-s but for 
orienling mnvemenls in jeneral. i'his “largel posilion map” 
iivpothe.sis provic.le.s what we consider ttj be a parsiiiioiii«)us 
allcrnalivc Lo ihc widely discussed “lixaJon zono/saccadc zone” 
iiyjiotlie.si.s i.Muiioz &: Fecteau 2002X hut the issue remains 
coiiti'ovcrsial. 

The activitv' of many SC neurons also predicts the subject’s 
clioiee of target for pursuit a.s well as for suocades. Duiing 


a visual search lask, many SC neurons exhihii a prelerence Inr 
the target stimulus ov’er in'elevant distrarters that emerses over 
lbc coui'sc of ~100 ms prior Lo the iuilialion of pursuit and sac- 
cades (Krauzlis & iOill 2002,). By inieipreling ihe preierence (or 
the target stimulus as a ■’dc'casion signal, ’ -.vo sbosved that SC 
aclivilv' could account for the lai'gcl choices made by pursuiL 
and sacxiades. We also iiiteiTed tliat puisuit uses a le,s,s stiingent 
decision CTitcrioii than sacc'adc.'s, pc'rhap,s heeausc oiTuiit .sac- 
cades are more costly in their rli.sruptiou to vision than mistakes 
by pursuit. These pbysiologv results have been receutly coixobo- 
raied by behavioral siudies in hii:nan snhjecls showing evidence 
that pursuit and saccade choices are girded by a common 
decision signal, and that the decision Lo Liigser pursuiL involves 
a ihreshold lhal i.s generally lower 'ha! ihal lor saccades (Lislon 
Sr KranzHs 2003: 2(Xl5). The ide.i of a common decision sigiiai 
is consisLcnt with ihc inlcgralivc viewpoinL puL loiward in the 
target article, hut these issues ai'e also not yet settled. For 
c.\aiuplo, an alternative vk;w{K)Uit i.s tliat target sc'k.'ction inv cj1v(.'.s 
a. serial linkage between sacoarles and pursuit, with pursuit simply 
adopting the cli<tice made by tlie saccade system (Gardner & 
Lisberger 2002). 

A pair of studies has recent’v demonstrated the idea that the 
SC is causally involved in target selection. The first study, lociis- 
ing on saccadic eye movements, used a visual search task and 
fitnu<l tbiit wfieri the regii.m 0 + the SC representing the target 
vv^s locally Inactivated, saccadcs vvcrc often misdirected Lo dis- 
tracters app<»aring in unaffected areas of the visual field 
■(Mcrcck & Kcllcr ^04). The second study examined both sac- 
cades and pursuit using a luminance discrimination Lask and 
foiuid tiiat suhtliresh<ilu miciostimulution of tlie SC hia.sed. the 
sclcclion of targets Icward the stimulated location for both 
types of eye movements (Cai'elk; & Krauzli-s 2001). TIk? re,sult.s 
for puivsuit vv(.‘ixi cspcciidly I'cvciiling, B(.‘cau.sc tlic targets for 
pursuit initially appeared fU: a location opposite to its direction 
<jf motion, tlie exjKjrimeiit vva,s able to di.stiiigui.sh between 
effect-s on ihe molor commands (i.e., which direclion lo move) 
and effects on the position of the target (i.e.. which stimulus to 
follow). Tnc results showed that altering SC acLiv'ity changed 
vvhich stimulus was chosen, regardless of ihe lype or direction 
of eye movement tliut was needed to aeipiirt.' the target, These 
c.'q>crimcnlal results provide strong support for the intcrprcl- 
abuu put fiinvard in the target article that tlie piiiiiate SC 
plavs an integrative r<ilc in target selection and dcei.sion- 
making, hevond its conventional role in the motor control of 
sateades, 

Whal: remains unclear from ihese studies is ihe evlenl l:o which 
target. selection is a function that is inherent to the superior col- 
liculus, a point that is eentrLil to die "me,sodieneephaIie " theory <,if 
consciousness put forward in the tanget article. A fairly common 
view of dicsc recent findings is that the SC functions as a c;oiidnit 
for sclc^'lion signals lhal arc gcticralcd in other places, such as 
the cerebral cortex. I.infnrtunately for the theoiy, it is difficult 
to rule out tins intcqux'tarion, because the extensive cortical 
and subcoi'tica! nclvvork inv'olvcd in target selection makes it dii- 
ficult to isolate die contribution of individual brain regions. 
Nonetheless, one cniciai testis to detemiine how the inactivation 
of various cortical areas involved in target selection alters the 
properties of iienr<.>iis eksewhere in the networle incluvliiig the 
SC. These experiments would most likely identify multiple 
sources of support for tarj'et .selection, but tiiey inicjit -iiso help 
identify how the basic lorm ol target sclcclion puLativcly accom- 
plished by the SC is extended in functional scope bv the addition 
of signals from ihc forcbrain. 

A belter lest ol the iheoiv is suggesled hv ihe si rouges; predic- 
tioDpiitforwardiii die article UlCiu Iv til it t ( iii '< /< i '-- 1 iiu 't 
u>t/Z twt be replaced by an'''fhrt v ilJ 1 i ' 'PitJn nu ui cf ih' nu > 
(lieiictpludic sijstein {vertti'nd on iht 1 11 1 i>i!h( uh,-. ' n'- out 

liju'd Iteiv, evert wruin tMt (biinti a ‘inu' »itoiuid I'lj < yi 
mmyetnents’ (sect. 4.B.1, para. 4. emphasis in original.', lesting 
the contents of cv)usciousne,ss m immial snojeets po,ses senuus 
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ciia’lenge';, but some recent studies have shown lhal sUmulalrion 
in the SC alters performance in ways that Tnimic \hsua] attention 
iCasxanaiigh & Wurlz 2004: Muller cl ai. 2005). IL is prcmalurc lo 
conclude from this evidence that the SC plax^ a cajjsal role in 
dcteriiiiniiig the of pcrecptuiil avvarouoss, first bceausc 

“alLcnlion’' is not synonvrnous with “awai'cnoss,''' but also 
l.'eciui.se tlie edteets of the stinmlatitJii likely extend to a 
iietuork of lu'csis «.iiiijcctc'd t(j the SC. including several e(»rtieal 
areas that are them.se’ves implicated in the c-ontrol of attention. 
Ho'.vever, siniikir tests (jf \is\.iai attention ciui l>e conducted 
using seleciive inaciivalion o( SC neurons, as has been done lor 
target selection Such experiments swidd provide an important 
Lcsl ol ihc “rncsodicnccphalic' ihconr and indicate wdiclbcr 
iurlher iesis seem vvorihwhiie. 

In SI imm.aiy, the target article presents a pmvocativ'e and con- 
Lrarian ihcoiy ol consciousness, bul one lhal is supported by 
recent e.\.pe:iiiiental findings iib<ji.it tiie role of tlie primates SC 
in targ<;t selection. E\'en nicn'o importantly, the tbs^orv- makes 
specific predictions about the role of the SC in the control of 
perc.'ept'..iul avsureness tliat cai.ild be tested ex|)eriiiie!itally. 
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Abstract; Mcrhcr’.s di';niiifii:)ii of ixxtsrioiisnrs.s csdiidcs scir-rclirefivr. 
hiCHighf, rnulcitig hi.s prupftal for dnomlicatc i:oii.vm>hisik'!.ss iioI parliini- 
larly gn:)i.iiul-bti:;al<itig. Hn siiggn.sfs that hraiiislovn .silos arc- iicglcdcH in 
(sirvc.mt tficoriiis of f;on.scioiisri(!.s,'j. This is so hrt’iniso lirortdrr d(!finiHc)ns 
ol'con.scioii.sno.s.s arc ii.wcl. .Splif-braiii data. show tha 1 ihr^airlcx is 11111^x511- 
atif fbt ['iill-blawn anisciousncss; also, licliAvioi'.s cshihilcd by liyilrancn- 
cephaly patients and decorticated rats do not seem to require reflectiw 
(!mis(iioii.sTU.;.s.s. 

In the largcl article Mcrkcr wiscK- sLarLs by explaining whal liis 
view of consciousness is. He defines conscioi.isness as "a state 
(if wi.(ki.;fulness . . . which typictdly iiiMilvi-'s .seeing, h(;aring, 
feeling, or other kinds of experience" (sect. 1. para. 1) bul 
excludes reflective awareness (i.e., l.'eing “awiu-e tljat one is 
seeing, hearing and so forlh"; seel. 1, para. (i). As such, con- 
.sciou.sness is erpiateri with w-alcefulness and re.spor;sivenes.s to 
(;ne's euvirotiment, and the reader is indeed tempted to 
conci.if vt’irh the author that consciousness results fi-om acrfivdty 
of subcortical and hrain.sfem mechanisms, in other words, the 
proposal lhal consciousness, as defined here, is possible 
without a cortex does not seem patTicuiarly ground-breaking 
and ha.s liccn supported h'y tK.-urophvsiolc}giciiI evidentx.' for 
oiiUc some tunc now las Mcrkcr extensively documents in the 
tarvet uiticle.t 

Mcrkcr stai.es ihat Few cogniLivisls or ncui-oscic-nlisls would 
tod.av ohiect to the as.sertion that 'cortex i.s the organ of con- 
sciousness '.sect 1. piu'u. 7). “Witli some notable e.xceptions 
[. . .J. brainstem mechanisms have not figured prominently in 
the up.suib-e or intere,st ui tlie nature imd orgauizatiou of coii- 
. u«u' n ss that '\a’ u'CLicd in with cognitivism m psv'chology' 
and neuroscience i,sect. !, para. 7). This is not surprising, 
‘■nil ^ V h tl niiivi V ui Ijcis today arc inlc-rcslcd in is not “con- 
sciousness in ils mnsi oasic and general sense, that is, as (he 
state or condition prc-'suppo.sed by lun e-xperienc® whatsoever” 
isccL. 1, para. 2), but in full-blo'wn introspective cooscious- 
iie.ss — v.hicJi doex dejiend (;n ci.'rticai activity. More than 
forty-five vx.-ars ol split-brain r<.'s<.'arch has con'sdncingly shown 
that surgicaily isolating the cerebral hemispheres alters con- 
seionsness fGazzaniga 2 OO 0 ). At least SLX main interpretations 


of commisurrolomy have been piil (nnvard (Morin 2001) - ni 
which only one suggests that consciousness is unaltered hv 
the sui'gical pi'occdurc; the other live views iprc- and post- 
operadon dual consciousness, equal and unequal division ol 
con.sciousncss, and dual personhood in tlu.- intact brain) all 
ascribe a key role lo the cerebral hemispheres (and thus to 
the exjitex) hi consciousness. The fact tliat Meikei doe,s not 
mention tlii-s largo IkkIv of work in the target article is rather 
disconcerting. 

Hydraiiencepliaiv is used by die autlior to snpjiort hi.s view of 
decorlicate consciousness. He reporis his Hrsl-hand experience 
with children afflictori hv thi.s condition and propo.se.s that 
“These childrc-n arc not only awake and oiten alciL, hut show 
responsiveness (o their siirmundings in ihe lorm ol emolional 
or orienting reactions to environmental events ’ (.sect. ,5, para, fij 
This is lolloxx’cd by- a description ol behaviors that these cliildi'cn 
can engiige in, including e.xpressing pleasure luid aversion, difler- 
cutially responding to the voice of finnilians, showing prcfert-iicc.s 
for situations, and taking hehavior.a! initiatives, it is further 
observed dial decxirdcated rats can ".stand, rear, climb, hmig 
from bars, and sleep with normal postures” (sect. 4.4, para. 2). 
They can also .swim, eat, mate, and delend themselv’es. The ques- 
tion, of course, is: How should one interpret s'lIcH behaviors in 
relation to consciousness? Ones expressing emotions or swim- 
ming entai! “consciousue.ss” as defined liy Meikev? Certainly. 
Do these behaviors iicccssilalc self-awareness? Most probably 
not. This represents a challenge reminiscent of the one 
primalologisLs face wben uying Lo determine if apes possess 
Tlieors'-o:-Mind, auLonoelic, or meLaeognitive abilities (see 
Terruce & Metcalfe 2(X)5). For iiist;iiK.:e, oiu-i cim ask miimiil-s to 
recall food locations or past personal cwcnLs to test autonoctic 
consciousness. Monkey.s can indeed ('xliibit such behaviors 
(M<;!uc 1 2CK}5; Schwartz 2005), but again, die point is that such 
behaviors most likely imply wakefulness and responsiveness, 
hut not retlectivsj ctinsciousness. 

Meiker cites daars (IdHd), Mandler (1975), and Miller (1985) 
ns examples of theorists who do not focus on subcortical brain 
areas in their allcmpLs lo explain consciousness. The reason 
for (his is simple: iheir definition of consciousness is ini.ich 
broader dam the one projKised in the target article. To illustrate, 
Baai's' dcfinilion of consciousness (1988) includes one’s private 
exfierieiice of reading a word, reiiKniiLieiing what one had for 
brcaivfast vesterday, arid tin.' feeling of a toodiachc - that is, 
instance.s of visual and auditory image.s, inner .speech, bodily 
feelings, and s(.‘ fordi. Consciousness iilso contains “peripheral” 

informalion al (lie fringe of conscious experience lor 

example, the vague awarenes.s one has of .survounrling noises. 
Consciousness also encompases o].ie’s access t(j current Lieliefs, 
intentions, meanings, knowledge, and expectations, as well as 
voluntary cxjnlrol. Baari.’ more operational definition of con- 
sciousness i-cquircs lhal (].'; the organism can Lcstify that it ^vas 
conscious of sotnething following the conscious experience, 
and 1,2) an iiidcjKaiJ<.-iit effort at verifying the ac-euracy tff the 
cjqxaicncc rcporLcd by ihc organism be made. Interestingly, 
Baars righdv notes dial in reporting its e.xperienee die organism 
engages in a metacognitive act. (.Ilearly, such a view of cnuscious- 
ness goes far beyond wakefulne.s,s and incorporate.s antonoetic 
coDsciousuess :(access t:.> (Jiie's aut(jbi(;gTapliy uiid iiientiil time 
travel), self-description, verbal report, metacognition, and sell- 
agency. These varmus facets (jt ce'iisi.:iousiK;ss are reflective in 
cssencx:. 

If one defines consciousness simply as a state ol waketiilness 
and rc-sponsivcDC-ss, then of course only brainstem sites arc 
necessary, and Merker's careful analysis is vew useiul in lhal 
lesjjecL However, if one embraces tiie m(.ire <;oiimiu!i \ ie\s' of 
consciousness which includes sclf-rcllcction (c.g., Dcnnclt 
1991; Scliooler 2002: Zeiazo 4999), then L>Lnio-aslv cortical 
areas arc mvolvt^d (c.g., Craik ct a!. 1999; Goldberg ct al. 2006; 
Johnson et al. 2002: Kjaer et al. 2002), and Merker’s thesis 
does not apply. 
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.'^bsti'act: To njrther illuminate the nature ol conscious states, it may be 
ni ' < Lu II Mrrh'^i > u iportant contiibuHoa Vvith v-liat is 

'm 'll r'liiiin" I 1 till t-'iniiv il 'eb'Kin between conscious states 
mi «. 1 ill! II ui til- ui“-.(jdit-iiC''| lial t sNsl'in bjlhenaliueofUieiiifor- 
macion le.n.. perceptual vs. premotor; mvoked in conscious integration: 
and '.Cl the neural conelrtes ot ohacton- consciousness. 

Evtueijce fruiii diverse -sources lias led ti-'llie c-cmseusus thiit uou- 
sckms states iutegtate iKinral activities and iiifimuatiou- 
pvores.sing .st’Tictiire.s that \vniiIH othenyise be independent 
(Baais 2002; see review by Moisella 2005), but uo .suck ajjree- 
menl lias been reached 'Tgardtog which neiiroanaiomical 
regions iinderlie thi."; .special fonn of integration. By reexamining 
long'cvcrlookcd neurological liiiclings, Nlcrkcr clcgaally' isolates 
stihcorlical i'egions lhal may give rise to ihese elusive slates. 
With this iiiipoitaiit contribution in mind, it nutv sk- progressive 
Lo evaluate whether the Icmporal dynamics ol' ibcsc subcortical 
[albeit ■■.supniC'ortical”) ev'ents ai’e consi-steiit witli wiiat has 
been doci..inicnt(.:d K.'garding the substantial delay between affcT- 
ence from exteroceptovs and its con.srionsly experienced effects 
[see review by Libet 2005). Does uctivuti<.)n I'rom a .supraliminal 
stimulus inHuence the mesodiencephalic system at the same 
time that an .a,ssociated change in consciousness i.s predicted to 
occur (c.g.. several hundred milliseconds following stimulus 
presentation; 1 ,ihet 1 98h)? (.liven how much is known regarding 
tlie proc«.ssing speed of tlie hardw-are at liand (e.g., neurons ;uid 
synapses) and about the timings oi'diirerents/flgerj-p/-prpc£^sswtg 
a.s gleaned from p.sychophysioIogical recordings, answering tliis 
ques Lion may be a feasible v\’ay to obtain additional corroboratory' 
evidence for Marker's framework. Moreover, such evidence may' 
be in agreement witli tlie ckim tliat tijy contents of conscious 
slates rcHcoL Lhc final product of a relatively timely process in 
which multiple, con.sciousIy im|jenetrable iiiterfiretations or 
"drafls" of sensoiv alferenca and olher forms of informaiion 
are entettained and evaluated (Hennett 1991). 

In addition, it may be informative- to evaluate whetlier tlie 
nalure (e.g., percepi.nai, semanlic, premolor, nr motor! of the 
Icinds of processe.s occurring in thes^ integrative, .supracortical 
regions is consistent with die view lhal conscious stales ai'C 
neoessaiv lo iniegrale only ceriain kinds of information. It is 
dear diut maiiv kinds of hiforiiiation can lie intcgjritcxl without 
Lhese stales. For example, consciously impenetrable mlcraelioas 
are e-veniplified in txiuiitle.ss iiiterseiJ.soiy ])heiJO]:iwia, iucludiiig 
McGurk [McG-urk & MacDonald 1976) and vcntrilixjuism 
eftects (Vroomen & de Gelder Indeed, it has been recently' 

profiosed diat ue<K;ortica! operations are es.seutially muitisensoTy 
in naliire tCha/anlar Sehroeder 2(K)6). That such neocortifxil 
interactions e.ari be uncon.seini.i.s i.s consi.stent witii Marker’s pro- 
posal that cortical processes are not the seal of conscious stales. 

In line with Marker’s ‘premotor’ characteri7atiQn of these 
-supracortical proccssc^i aud vvitli his c!iaract<;rizatiou of tlic 
“hnal common path,' Supramodular Interaction Theory (SIT: 
Mor.sella 2005) proposes that conscious .states are nec^ssarv’ to 
integrate spceiilc, mullimoda! scvslcms that arc unique in ihat 
they mav conflict with skeletal mu.scle plans, as described by' 
the principle of parallel respensas into skeletal muscle 
(PbISM). In harmony w-ith Merker's account, these sy'stems 
are definei! bv rlieii coTicerns (e.g., iKiiiily iieeils) and skeletoTiio- 
tor gc.utls rather than bv tiieir sensory afferenc^^, the latter lieiiig 


ihe Iradilional way' in which menial laeullies have been charac- 
terized ((ihazanfar fie Sehroeder 2000). SIT ilium in .ites whv eon- 
scious slates arc rc-quii'cd lo integrate some processes (c.g., “pain- 
for-^in'” scenarios as when canying ahol plate ol food or holding 
ouc’s breath) but uot otlK.'rs ic.g., intcrs<.'nsory intonictions, peri- 
stalsis, and the- pupillaiy rcilex-, and explains why skeletal 
muscles have beeu regarded as "v<,ilnntarv muscles ’ Skeletal 
iiiuscic-s arc at times ‘■coiiscionslv controlled’ bccansi; the)- arc 
directed by' Tnultiple systems that reouire conscious state.s in 
order to mteruct and collectively influence action. Accordiugly, 
regarding processes such as digeslion, one is conseious o! onlv 
those phases of the processes that reouire coordin.ation with skel- 
etal muscle plans (c.g., chevving or micturating) and none ol 
(hose (hal do not (e.g., peiislalsis). i’ogeiher, lhese proposals 
arc consistent with the view that the pr(.'p(.'i1:ics of eons(.'ious 
stales ai'c- inlLmalcly related lo action production [Barsalou 
2003; Glenl)e^ 1997; Ilomiiiel et al. 2001; Sperry 1952), a 
view that ehal!4;ngc;s traditional aecmmt.s that divorce input 
from output processe.s !cf. Kimeretal. 1995). 

Also consistent witli Merkc*r‘,s aeccjunt i.s the exten.si\ e reseiu'ch 
on “spIU-brain” palicrJj! and on binocular nvaliy [cf. O'Shea & 
Corbat'rs •?l)05j, which strongly suggest that the minimal 
anatomy for a conscious brain docs not requir e the cerebral hemi- 
spheres, nor rive commissures (or transmission processes) connect- 
ing them. Morfsiver, airh<ingii evtupatioii of the amygdalae anil 
hippocampi lead lo anomalies including severe deficits in allccLivc 
Tnemii'iry’ (leTMux .and episodic memory (Milner iWhCi), 

respectively, il seems that an identiliablc and rcportahle form of 
consciousness persists witlioul either of these sU'ucLures. It 
scieuis as well tiiat .such a iniiiiiiial, conscious brain does not 
require interactions between the affcrciiL impulses fram the 
staisoiy orgaiLS and tlie initial “relay” at tlie trialaiuu,s, for one 
<'X|K;rictJcc,s asqxx'ts of oIfa<.+.ion cons<.i(M.i.sIy (.wen tbougli tliu 
signals from tlie olfactory sensory' system byi:>ass the thalamus 
and directl)' target regions of tlie ip,silateral ante.x (Shepherd & 
Creer 1998). Of course, (his does nol: imply lhal. a conscious 
bmin experiencing only olfaction does not require a thalamus. 
Consisl.cnL with Merker’s account, in subsequent, posLcorlical 
stages o( pmeessing, the ihalamusdoes receive inputs from corlical 
rcgkiiis that aix; involved in olfiictory pr(jcc,s,sing (llaboiiy 1998). 

Hcncc, because of its ncui'oanaLomieal accessibility and its 
relatively simfjiistic and phylogeiieticxvlly primitive uiTuiigement 
(Shcpheixl & Cixxir 1998), the olfactory' sy.stc.m may prove to 
be a fruithd sv.steni in which to further i.solate the neural pro- 
cesses giving rise to conscious .states witiiin the mesodience^ihalic 
regons already identified by Merker. Aiyording lo Biick (2009, 
p. 6;k3), consciotis aspects of odor discrimination depend primar- 
ily ujKin the activities of tlie frontiil and (.adiitofrontal (xntices, a 
prc^osal which, at least at first glance, seems inconsistent with 
Merker's primarilv “subcxntical ' account of the neural «;rrc!atcs 
of conscious stales. Additional research on ollacloiy conscious- 
ness and the olfactoiy components of rnesodienccphalic regions 
may reconcile !.K)th vi<.'ws and thus f-irtlK.'r our uudc'rsta2.iding 
regarding the general nature ol the physical subsLralcs ol con- 
scious states. 
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Co’m«i.<?n/«7ry/Merker: Conscioiii^ness wilhoni a ceiebra] cortex 


Absti'iict: Merker argues that iubcortica! regions are sufticieiit tor flie 
ooiistitutioii of ooiiscfousnesb as ' iirmietiLite, vnireflecthe experience'' as 
<listinguished iroin self-consciousness. My point here is that Merter 
neglects the clift'erentiation between prereflecth^e self-twareness and 
leflecth'e self-consciousness. Pre-refiecth’e self-awaieiiess aflows us to 
inmieJiatel'i' and unrehectiveK’ experience out self, wiiich fimctionaliy 
mav be mediated by what I call seif-relaied processing in subcortical 
regions. 

Merker argues iu hLs ruticle diatsulK ortical regions are sufficient to 
conslilulc consciousness, which He dcOnrs as ihc ability to cs^Kni- 
eiice. He ciills tiiis aljilitx' "miinecliate, unreflective exfterience’' 
ispci. 1, para. 5). This musi be dislinguisherl from stales where 
one is axvare that one is experiencirig something, xMiicIi he 
calls “aclditiuua! awareness, ’ "reflective consciousness,” ‘leflective 
awareness, ’ nr ‘'seH-conscinusness. ’ He considers ibe corlex to lie 
nece.ssan’ oniy for reflective con.sriousriess but not lor conscious- 
ness as “immediate, unrcljcetivc experience.’' The focus is thus on 
siihcorlical regions like ihesuhsiantia riigo« (S\'), venirai legmental 
ar{;a (\TA), sujK.‘rior colliculi : SC), raphe nuclei (RN), hy])othaIa- 
mus (Hy), midbrain reticular lormalion (MRF).andlhcpcriaquac- 
Unctiil ^gi'ey iPAG). The aim (jf my comment is to txjinpleiuent 
Wiektms' notkjii (.if t;onseiousncsb as being "imiiicdiatc- iinreflc'ctivc 
experience” hy what 1. in orientation on phenomenology (Hi.i.sserl 
i99i; Ztiliuvi 2005), ctiil ' pre-reHectLX’e self-a'A-areness.” 

HecenI: imaging studies have ['ocused on Ine seil'and obseryT»d 
predominantly cortical mirlline region.s to be as.soeiateH with high 
degrees ol sell-relaLcdness (sec Norlhoil & Bcrnipohl 2004; 
Northotfet al. 2006). Though suiprisingly little has been reported 
of suheoiiieal regions i.pnibubly in paH because of mctljodologieal 
reasons), some studies have obscivcd ihcir involvement in 
self-relatedness. Plain et al. (2001), lor example, ol),served tlie 
association of llic ventral sLriaLuni/N.accumbcns (VS/NACC) 
with .self-relatedness of emotional nietnre.s. Similar oh.serv-ations 
witli additional recn.utment of the tecti.uii, tlie PAG, tlie dorsal 
medial thalami.is, and the collict.ili have been made by Schneider 
et al. (submitted), tln.>ugli tliese reseuiriiers, unlike (.itiiers, did not 
include an explicit cognitive oomjxnient (e.g., decision about self- 
relatedness) in the activation paradigm itself. The involvement of 
tbese subcortical regions - especially the PAG and the Icclum. 
including the SG - in piwessing self-relaledness has also been 
postulated hv Panksepp (lOOSa; 19!-)8h; 2<)(Xfl; 2005a). Based on 
tlieii' connecLivlLy paLlcrn in receiving both muluplc- sensory and 
motor airerences/eirBrences, these regions may be crucial in 
■■relating” s<.iJsoi:y and motor .stimuli to ttio organisii) it,sclf. The 
process of “’■elating’' presupposes what I cail self-related proces- 
sing (Northuft’ & Berinpolil 2001; Nortlnrlf t't al. 2006). Self- 
rolate-tl processing concerns stimvili that arc '■(.■spcricncod" as 
“strongly reiaterl” to the organism in its i-espective environmental 
coute.xt. “Expeiieiu.e” refers to the sul>|ective as-|)e'jt of experience, 
which is described as ihe “phenomenal aspect'' (Block 1996: 
Chalmers 19^)6) and must he considered prere.flective as distin- 
guished I'roni rcllcclion, lor example, cogniLh’c aspects - this 
mirrors whai Merker calls “immediate, unreiierlive experience.” 
The term “strongly related ' points out the pnjcxvs-s of assexaating 
and linking intcro- and exteroceptive stimuli with a particular 
organism ;.'r person. The more tlie respective stiimilus is associatetl 
with the person's .souse of bolongiugnes.s. the more strou^y it lan 
he rel:it'=s‘i tn the self, l.i'bmateiy, the .self-.stimulus relation results 
iu the "iinniediate, nureflective experience’ of what has Ireen 
called niineness’ or an 'additinn of the "lor me’” (Ijambie & 
Marcel 2002). What I immediately and unreflectively experience 
is ihcrclorc not oiJv the stimulus ilscU, consciousness, but also, 
at the same time, myself as it is related to the sHmulus — this 
has been called prc-rcilccli\c sclf-awarcnc-ss. rVccordingly, if 
si.ibcortical regions arc supposed to mediate consciousness, ibcy 
niav also mediate the co-occuning pre-reRcotive self-awareness 
that may explain the aforcmcnlioncd tnvcJvcmcnL of ihc-sc 
regions iu iina;dug .studies of selt-relatedness. 

What exac tly happens in sell- related processing? IIow can we 
characlcrizc the term “process '? Instead of comparing slknuli 


wnth an absolute mecaure of sell-iplaledness, as reileclpd in a 
fixed .and predefined seif, stimi.ili are c-ompared and matchprl 
with each olbcr in terms of ihcir fit and accordance. Certain 
interoceptive slimiiii fit and malch wpli wilh parlicukar exlpro- 
cc’ptivc stiiimli, wlicmas tlu.", do not fit well with otl.\(T,s. For 
example, a liigiiK' aroused stress system causing a pverson cxcilc- 
iiient does not i!iat(.-h widj u ratlier calm and relaxing eiiviroii- 
iiicnt — the person will (.•oiiscqucntly have some difficulties in 
relating to dii.s environment, which will therefore he designated 
as rather poorly self-rei;U;ed. If, hi contrast, die person wants to 
relax and calm down, such an environment will be designaled 
as highly .self-related, .-\ccordirigly, .self-related proce.s,sing 
dcscribc-s die matching and comparison between intcro- and 
exlenicepiiv^ slimuli. This corresponds nicely lo Merkers' 
dosoriptiou of the hitcruetion b<jtxv(.'cn action (hody), target 
(world,;, and needs (molivaiion'i, which he links with subcarLical 
regions and wliicli are, according to him, inatched witli eacli 
otlicr. lie assmiics a scmsoriinotor-bascd cgo-ccntcr to bo 
the result of this matching process and distingni.shes it from 
vviiat be culls seIf-coris<;iou.sne5s. Here I vvaut to diilerentiate 
his terminologv’. What Merker describes as a sensorimotor 
based “ego-center” corresponds to what ! and phenomenoIogi.sts 
call prc-rcUcclxvc scif-awarcncss, an imnicdiatc and unrcIlccLivc 
experience of the bodily based organism or person within the 
vvorid. Wfliertias wfiat Vfeiker clescvilies as .self-con.sciou.sne.s.s 
may be more correctly termed ‘■rollcelivc sclf-coiisciousncss.” 

Kinaliy, Merker illiish’.ates his b^piotbesis with the example of 
pc-op!c wiihoiil corlex, so-callcd hj'di'anccphalv. Ilis impressive 
description of these patients ilkisLrates another aspect ol' self- 
relateoiiess, a.s cliai-ucteiized in a jire-refleotivo way. The.sti 
patients arc well able lo read lo salient stimuli in liieir environ- 
lueut, es}!ociall)' to those they art? particularly familiar witli, such 
as tlicir piu'ciits. S<.‘lf-rolatodness may tliu.s lx.; oonsidorod a 
special instance of salience in general, for example, social sal- 
it?uce. Bv tiiatcliiiig iiitero- and t?xter(.iceptive stimuli 'vid.i 
regard to their belongingness lo ihe person, seK'-relaled proces- 
sing allows Hie person to react to and naiigate witliin a given 
cniironincnt and distinguish Us various components according 
to their .social salience. The case of hvdranecephalic patients 
thus i!Iustrut(;s that scif-rcliitcd prcx-xissiiig may bo c‘oi]sidc.'rod 
uolliing but social salience, and that it can be ivcU preserved 
eveu if one is not await? of it as such, Acoordiiigly, .seif-relate?dut?5s, 
allow-ing for sotial saliciico and navigation within tho environ- 
ment, mu.st he mnsidered more basic and fundamental than 
the awareness of one’s a!.‘ilit\' to e.xperit?iice oiitiself and to 
navigale within one's environment. 'iTiis means in neural terms 
that subcorHcal regions are essential for conscioi.i.sne.s.s and 
prc-rcilcdivc scif-awarcncss because othenvise no scIl'-rclaLcd 
processing would he possible. .Although corticai regions allowing 
for our ability- to bcexiiiic uwart.- of consciousness arid pr(;-rcfiec- 
livc scli'-awarcness may be considered an additional function that 
allows me to write this comment about the self, this, however, is 
not ub-solutciy uccx.'ssarv for my ability to constitute s<.'lf- 
rcIaLcdncss as social salience. 
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('o>nmiZiUarij/Mei^\e,v. (^onsrioiisness wiihcui a cerebral corlex 


Abstract: Disregard of priiiiar)'-pr(3cess cxaisciousness is eademic in 
inind science. Most iieuioscieJicisEs subscribe to ruthless leductionisni 
wherebv mental qualities are discarded in preference for neuronal func- 
tions. Such ideas often leaci to eiix-isioning other animals, and all too often 
otiiei liuinans, as unfeeling zombies. Merker eorrecth’ highlights how ihe 
roots of consciousness exist in ancient neural teiritoiieji we sliare, remark- 
ably homologously, with all the otliei vertebrates. 

A cortical view of consciousness nas become so prevalent ibal 
several generations of research related Lo the subcortical louo- 
datioiis ot tonseiou.sness almost disajrpeared from reasoned 
discourse during the last few decades. Mcrkci provides a long- 
overdue corrective. He envisions how irrainsteiii fimetions are 
f(.'unduti(jiiul for }>lK.‘iK!iiionaI (.‘.xperioneo as being more than 
sirnply arousal. 

Consciousness is not eviticallv related to beuig sinait; it is not 
just clever infonniitioii-procossing. C(.)nseiousjies.s is tlie experi- 
ence ot body and '.vorld, without necessarily i.inderstanding 
vv'hal one is experiencing. Primaiy phenomenal stales have two 
distincl bu! highly inleraolivehranches: (1 ) ibe abilily to perceive 
and onent m the worW, and (2,' the abilitv’ to feel the biolc^cal 
values ol existence. Mcrkcr has i'oeused on the former. I will 
locus on (he laller - ihe primaiy nffeclf!, irom borliiv hungers 
t(j emotitnial delights. If we g<,'t the foundational issues right, 
then the sceondarv- and Lcrliaiy lav'crs ol' consciousness - the 
ability t(.) have theu;.^its ab<.'ut tite world and thoughts about 
thoughts - should lioc'i.inic c.'usier hard prohleins. 

Vleficer bighligbt.s .subcortical regions as affecting primary' 
process perceptual con,sciou,sness. Let me try- to illuminate raw 
affective experience. Is either of these more fundamental? In 
mind evolution, were the perceptual or the moth’ational- 
cmoLional components more essential I'oi the emergence of 
expenential capacities within brains? I would choose core moti- 
vational and emotional brain processes that symbolize bodily 
vakics - the diverse rewards and punishments that guide bcha- 
vioial choices allowing organisms to seek comfort zones tliat 
promote sumval and avoid discomfort zones that hmder si.iivh’al. 
T .su.speit tfie more siTKient, nieidially ixim-rnitrated interexiejrtive 
iiiotivational-eiiiotional urges i.)f tlie [.iraiiistem were foundational 
for tlie move lateral zones that haivest external information; for 
guidance of behavior. Primary consciousness in ShewaiH.ui 
ct al. 's (lyyy) ncurologieally impaired children was most dramati- 
cally evident in their affective presence. 

^■ViLllin iho mcso-dienecphalic continuum, damage lo the 
medial componenls, sneh as ihe periaquediiclal gray and sur- 
rounding reticular zones, impairs con.sci(.»u.sness luorc dian com- 
parable da mage to surrounding tissues that process cxlc-roccplivc 
inputs iPanksepp iSySa; 19981;''. This makes evolutionary sense if 
eonsuousness whs pi'ciniscd on funduiiiciital siuvival issues, 
related quite dircclly Lo organismic intc.giity. The most vital 
(least e.xpeiidable) parts of tlie body are tlie viscera, iieurosyint)o- 
lically c(;ncci.itratcd in ccuitromcdiul rcgiijus of the mcseuccpba- 
lon and in the hypothalamu.s. Thus, neiiro.scientists since Hess 
ii9.57i and MacLean I J.990) onward iiave ttt,-cepted tlie existence 
ol a visceral nervous sy’siem, which deled s rind behaviorallv elab- 
orates bodiiV' needs. Very m^^dial homeostatic detectors (i.e., for 
nungcr, thirst, etc.,) regulate adjacent corc emotional systems 
lhai generaie many disilnci Inslindual emolional “Inlenlions in 
action ' — to use Scarlc s ;i9S.3) felicitous phrase. 

Had Vnlliam James Icnown about such ancient brain layers, he 
uiight never have euvi.sioiiecl emotional feelmgs eiiianatiiig from 
peripheral autonomic ccimuKiticjus jx.'i'turbiug cxigaitivo regions 
of the brain - a thenn- tliat has captivated psychology to the 
present. Even Diuiiusio's (1994) related wimatic-marker 
liypothesis - plaeing pmofional feeling within somatosensory' 
cortex - remain.s a weak vvoricing hypothesis. "^I'hat many' 
season/ Icclings aic elaborated in insula is now well accepted. 
So far. there is little evidence that petfpheriil- bodily ifidices of 
emotions precede and cause emotional feelings which control 
dccision-ma'idng (Hinson ct al. 2006). Had James know’n of die 
visceral-Iiml'ic lirain, surely he would have considered that 


(hose networks generate emolional feelings direclly (Panksepp 
1998a; 2(M)-‘>a). LikeW’ise, as far as we know, no jamesian 
“mind-dust” pornicalcs the universe. 

Ifwe env'ision ihree kev mesencephalic-diencephalic inneiinns 
as wjiicxmtric circles, with (1) body nc<.'d d<.4cetors situated iiuist 
mcrliallv (Denton 2006), /2) cmoLional-inslincLual sv'sLcms con- 
centrated in subsequent laveiw .Paiiksepp iQ9Sa), unci witii all 
surroimdcd l.iy (3) more externally clircct(.'d s(;iiuit(;s<;nsory and 
somatomotor processes for attentive target selection and directed 
actions, vve have a w'oilviiig image of primaiy jirocess piie!K.>meiiai 
consciousness. Afleclive consciousness, comprised heavily ol ihe 
tw’o highly interactive medial l.ay'ers, m.ay' suffice for .some level of 
experience, probably vvilliouL sell-awai'cncss. Surely' those 
emoUonal-inslinrlual layers are ol loremosl importance lor psy- 
chiatry (Panksepp 2<X)6). \Vitli brain maturation, additional cog- 
nitive complexities emerge upon the solid foundation ol the more 
ancient primarv- pnKesscs, as Merker IhgliligjiLs vvitii tlie ccniipel- 
liug Sprague t'ffcct. Clt;ai'Iv . raw cousciousiics:; survives damage 
tn neocortca! sen.sorv and motor homunculi. 

All mind scientists sbonid leiiieiiiber: Primaiy couscu;u.vness 
arises from rhe somato-vlsceral operating systems of the upper 
brainstem (WattSr Pincii.s ,2(104). There i.s something deeply per- 
sonal about this kind of neural activity. This is wmorc our bodily 
needs are felt (Denton 2(Kt6), 'lliese brain-mind abilities imbue 
experience witfi owner.sliip. Perfiap.s subtle boily repie.sontations 
permeate these nclvvorks ol priniaiy-proccss consciousness. 
Sensorv’ homunculi have understandably lost appeal as necessary 
substrates of experience, and not just because of the illogic of 
inlinile regiess ofobseivers. But more dill'use visceral sensoi}'- 
iiioUir integrative Itomunculi exist in lower iregions of tlie brain. 
Just as Merker needs an "cgo-ccnlci"” at the core of phenomenal 
experience, I need ucxiherentcore-SELF (Simple Ego-type Life 
Form) - a iK.:urobiological action '‘.soul” - as a foundation for 
expcrfenced existence (Panksepp 199(Sa, IMObb). 

Tliere is curreiitl)' little neuroscientific w'ork on tlie biology of 
(he soul, hill a.speciai issue of the jnumol of Coniparnlivc \'m- 
rolo^y (2(Kl5, --176), irtrigningly entitled Tha Anatomy of 

ihe Soul, Ibcuscd well on the subcortical depths of bodily func- 
tions, .spiced with some disnission of menlalily. Why do mosl: 
neiirosdontisln remain impaii=td on the dilemma of how mental 
cjqicricncc could ever emergo I'rom physiochcmical processes 
of tlie brain? This dileuiiua hax eugenclerecl a most mtlile,ss 
rcductioiiism - vvh<.'r(.' ncuro-mcutul propc.'rtic;,s urc rarely 
evident in discussions of what other animals do. Thus, nco- 
neurobeliavi(.trism still rules: In mainstream neuroscience, 
other utiimuls arc generally regarded as little inore than 
7x>mbie-s. But tliis is an ontological nvesimiption rather than an 
epistemological likelihood. Bv the weight of empirical evidence, 
all other mammals arc senlienL beings (ranksepp 200.5a). .'Vnd if 
vv^donot learn how to investigate these i.ssiies in animal,s, we will 
never have a detailed science of c:;nsciousue,ss. It i.s notcwoithy 
that the cenrrenrepha'on vision cmevsed first From arimai 
research- Hopefully, Me>'kev‘,s powerful tliesi.s will restore .sudi 
eminent concepts lo consciousness studios. 

Since we still live in ruthlessly' vednctionistic times, let me 
close with a few anecdotes. When we discovered an abundant 
ultrasonic vocalization (USV) during rat plav, we eventually c-on- 
cepLuabzed this social joy response as an ancestral form ol laugh- 
ter (Panksepp 6r Burgdorl 200.3). When vve Drsi soughs 
publication in N/itinv, a famous fear-nnndif oning researcher tor- 
pc'doed u-s with this leinark: “Even il their iiitcrprclation w'crc 
(me, (hey will never be able lo convince iheir coileagiies. ' We 
eveutnaily published the ruthlessly rejected work elsewhere 
(Panksepp & Biirgdoif 1999). 

iAftcr wc disc'ovcrcd tiiat evcni comjilc.x iicliaviers such as play 
survive radical neo-decortication (Panksepp et al. 1994), I 
•stumliled on something cjuite special in tui unclergi'acluate neuro- 
science lab; -Sixteen students were each given two adult 
animals, one of w'hich was neuroiogically intact, the other neo- 
dccorticalcd al ihrcc davs ol ago. Alter two hours ol Ircc 
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obserx-ation, ibe siubenl': had in deride which was wdiich. TweK’e 
cl the decorHcares were identified as normals — a statistically sig- 
nificant mistake! Why? Bccatisc dccorlicalioa had rclcasc-d 
primatv process ernolionalily! ... a phenomenon know’n since 
th<' late i9th ec'iiturv . Deeortieat<;s ar<; iium; active, more appar- 
cnlh' engaged, sometimes cmagcci, wii.h llic wwld. Oui' ncurolo- 
gicLilly intact rats weae more inhibited and timid (wxjnies ou thtar 
mind^). 

I trist that Vlerker’s astute analysis will not fail on deaf ears 
aiiioug iiiiun iii\ estigators 'aIio l.>eiieve tliat auxirerie-'i-s t.kiiowug 
yon experience} is ihe .sine quo non of consciousness. We can 
all agree on the facts. When pracHcaily all higher-hrain regions 
arc removed in animals (Kolb & Tecs 2000, Panksepp ct al. 
1994.) nr congenitally ahseni in human children (Shewmon 
et al 1999), core r-onsrioiisness srnxnves. Such organisms 
exhibit a remarkable emotional vitality ol behavior, and it is our 
re,sp(jii,sii)ilitv to euteitaiu tliat rnentalitv .still e.xists in the rem- 
nants of their bixiins. A science that burrcjws it-s lu'nd opportuiiis- 
ticallv in the sand is a second-rate science. 

li ■vV<? wisli to scieutifi<.a!Iv i.uidersta!id tijc uat>]re <jf primaiy- 
proccss consciousness, wc must study the subcortical terrain 
where incredihly robust emotional and perceptual homologies 
exist in all mammalian species. W-filhout work on amnial models 
of consciousness, little progress, aside from rhe haivesMng of ror- 
c:uTi be niiicle on tlii.s topic of nithoate <-i)uceTTi. i :qj]>re<ri- 
atc Marker’s timely reminder about ihc history oJ our discipline, 
and the need for a better understanding of aniiriate life on eardi, 
than any form ruthless reductionism provides. 

The ontology of creature consciousness; 
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Absfa’act; I appeal to Merkei'ls theoiy to motivate a hypothe.si.s about the 
ontology- of coiisciousiiesss; Creature con.sdou.siie4s is fat lixist partialK’) 
coiistitative of phenomenal consciousness. Jkitlier than elaboratiug die- 
orie.s of phenomenal con.sciou.sne.s.s coi.ichecl solely in tenn.s of state con- 
.sciousiiess, a.s philosophers are fond of doing, a correct approach to 
])[ieiionieiial coiiscioiisiies.s sliouid i)e2iii wiiii an iU.-C(iiiiil of creature 
consciou.sne.s.s. 

A h-aditionfil r[np.stinn about cnnsciou.siiftss is \vhcth(=!r prevftrbal 
children have phenomenal experiences, and if they do, what con- 
vinces us that they do. In tins context, rongepitally decorticate 
children arc not cv<;n considered worth discussing. Yet Mcarkor 
argues that (some) chOdicn with hydrancnccphaly hai’c- phenom- 
enal e.xperiences. He l)uck.s up hi.s claim with an elaborate theory 
supported by' a w'idc range of evidence. To make sense of his 
theoiy, we might need to think about the ontolos^' of conscious- 
ne.s.s in a nev\ way. 

When philosophers attempt to spell out what consciousness is, 
they tvyjicallv fonm.i!ate tljc problem in tenns of so-called state 
consdousness: What docs k take for a mental stale to b*^ an 
expeviencei-' Their most worked-oiit answers employ twx) kinds 
of ingredients: functional and representational. Their least 
worked-oiil answers appeal In some eondkion lobe discos'ered 
empii'ically by scientists. For iirstmice, pain iiiiglit be C-fiber 
firing, or whalcx'cr scientists tell us. Well, Mcrkcr is a scientist, 
and lie i,s telling us sometiiiiig. 

Mi.'i'kcr tells us that ‘'priiiiars conscioiisuc-ss’' has the kinetitjn 
of integrating sensors' information and motivations to select 
targets and actions. He adds tiiut primaiy eonscioiisiiess is 


consiilijled by the structure ol die “analog realiiy simnlalor' 
that fulfills this tiinction. This may sound like a hybrid fiinc- 
lional-rcprc^cntational llicoiy. Bui Mcrkcr’s theoiy docs not 
say what i! lakes for a rnonlnl r^l-nir in he conscious, it is nol 
even fommlated in tenns of mental states. Furthermore, 
Mcrkcr allribulcs consciousness to some congcnitaliy dcccrc- 
bmte childieii. How plaiLsible is it tliat ,suc!i cliildren iias e e.xperi- 
ciices as wc do? If we kct:p framing the cpicstion of coiiscioirmcss 
in traditional terms — that is, in terms of wh.at it takes for mental 
states to be phenomenally conscious - we seem to lace a 
dilemma; Kilher decoriicate children have ihe same kind oi 
conscious states that we have, and hence have piienomenal 
consciousness, or they don't, and hence have no phenomenal 
consciousness. Kilher way, Merkerhas nol told uswhal it lakes 
to have such states. We c.an dismis.s his theon- .as mi.sguided 
and pursue our ontological inquky as bcibre. 

Alternatively, we can take Merkerks tiieorv seriousiv and see 
where it leads us. Mcrla/r say;: his snl)ji;ct matter is "the state 
or condition presupposed b)- .anv experience whatsoever" usect. 
1, para. 2), or the "‘mt'^.Uuui' oi un\ and al! possilile e.xpenence’’ 
(seel. 1, para. 3). He then gives us a detailed account of such a 
medinm, couched in term.s of neural svistem-s, their functions, 
and ihc-ir inLcrrclalions. 

Insofer a.s philosophers talk about anything that sounds like 
thi.s, it is what tliev sometimes cal' nrvaturv. coJiscionsness. F<.ir 
present purposes .and to a first approximation, creature con- 
sciousness is whatever differentiates orclinaty people who are 
cilhc-r avi’akc or in REM sleep from ordina.iy people who arc in 
non-KEM sleep, in a coma, and so lorth. This seems to be 
wiiat Merker is tiieorizing ubcjut. 

When it comes to understanding phenomenal consciousness, 
iiiaiiv fihil<isuphei-s would muiiitaiii tliat creature coii.sciou.siies.s 
is mostly iiTclcvaiit to the orikdogy of phenomoiiul con,sciou,siJUSs, 
•According to the philosophical mainstream, the ontological key to 
phenomenal consciousness reskles ui state co!iscia\isi.ie.ss. 

Merker, however, says his snbjecl maker is consciousness in il:s 
most “hasic" sense. Perliaps lie is onto something. Perhaps crea- 
ture consciousness is at least partially constitiiLhT'. of phenomenal 
consciousness. Whal would ihis mean? Mosl people agree lhal 
croatmx/ coiiscUmsricss is h n<.j<.x'.s.sary condition fijr state con- 
sciousness. Perhaps there is more to creature consciousness 
than that. 

From tlic jHfint of view <jf n<.'uroscicncc;, cr(.:atu]'(.: wjiiscitjus- 
ness i-s a global state of (part of) the brain - the ditference 
between ordiiiai'x' tteopleks liraiii when they lU'e awake or in 
HK.Vl sleep and their brain when ihey are in non-HKM sleep, 
in a coma, and .so forriv My sngge.stion i.s that cveafiive conscioiis- 
uesb thus uiiderst(K)d amtiiims at least pin't (.if the ontologicial ljasi.s 
of phenomenal con.scioiisness. In other words, a (rnove or less 
largo) part of what tuakos a system have; ('.xpcricmccs is that it is 
ercalurc-conscious. 

l.'nder this view, state consciousness may be understood as 
follow's: A state is stak'-ooiiscious if and cnilv if it is tlu; state (jf 
(a spatio-Lcinporal part ol) a crcaturc-conscious brain, or 
better, an appixipiiatc Id'id oi state of ;a spaticj-k-iiiporal pml 
of) a creature-«X)nscious brain. There remain, of course, two 
important que-stions First, what is the difference between 
those states of creature-couscit/us [.>eings tluit ai'e piieiK/meiniily 
conscious and those that are not? Second, what else is needed 
(if anything), besides s;reati.ue consciousness. f<.)i iull-blowii 
phenomenal consciousness? An adequate thcoiv oi conscious- 
ness would have to answer these questions. 

Whal kind of global brain state corresponds to croalurc- 
consciousness? Is ii phv'sical, (unclional, represenlaliona', or a 
coiiitrinatiou of tliese? According to Merker, creatf.ire consci<.)us- 
nc5s is the- product of an analog reality simulator that integrates 
sensations and nmtix'atioiis tf.i select targets lind actions. 
Perhaps his vi<;w could be glosscjd as follows: Wuicn tlu: siinnlator 
is operating, the system is creature-conscious; when the simu- 
lator is idle (for w'hatt;ver reason: rest, l/realsdown, etc.), tiie 
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svsiem is rrealiirp-iinronscini.is. (nlegraling sensory informalion 
ano motivaiions as well as selecting tai'getx and actions ap|?ear 
Lo be broadly funcUona! and rcprcscntalional notions. So 
Marker appears lo be nflering a liinrlionai/represenialional 
ueeoiint of creature eonseuiusncss. 

There IS aL least one other option. Perhaps ci'caliirc conscious- 
ness leqnires some special phvsitri! pnjfMfrties, aiiaiogouslv to tlie 
v^'av Nsat<;i's po^\'cr t(j dissoK-c eertuin .siibstiinetrs and not others 
refjU'res a certain tno’ecular composition and moiecuiar struc- 
ti.ire at a ceitaiu teinjreratuie !cf. Sinipiro 200-1). I caimot elabor- 
a(e li.irliier. b>ilferenlialing dearly peiween physical, functional, 
and representatinna! anr-ounts ot creature consciousness would 
require an adequate account of the distinction bcLwxrcn the 
nhysicah ihe liinclional, and ibe represenlalional, and there is 
no roorn for that here. 

The present suggestion has epistemological consequences. If 
creature consciousness were at leiist ])artiaIK constitutive of 
pli<nujm<;ual (.'onseionsiK^ss, it would i)c a mistake to develop dic- 
orifts couched solely in term.s ot state consciousness, wnthout 
saying liiiytliiug aljout ereuttire consciousness - as phiI(tsophers 
arc fond of doing. Rather, a correct approach lo phenomenal 
con.sciousnc.ss .should h^gin with an account of croabire 
consciousness. 

Before concluding, it may be helpful to distinguish several 
difteverit claims; (1) the braiTrstem is ue<'essiirv to sustain and 
regulate creature consciousness (unconlrowi'sia)), (2) the brain- 
stem can sustain creati.ire consciousness bv itself (Merker's 
theory), (3) the brainstem can be the locus ol conscious experi- 
ence (Merker s theory), and (4) creature consciousness is fat 
least part of) tire <tnto.logic'aI Liasis (.if eousdous experience 

Thesis (3) is stronger than (2), and Mcikcr docs lilUr- lo 
support (3) as opposed to (2). l,Do cliiklreu with liydranenctj])buly 
go into anytliing r(.is(.iinljling E.EM sl(.yj)? Evid(.‘ncc tliat tltcy do 
would snppott [BJ.) Perhaps be intends to make a further daim; 
(5) (.Teature wnisciousness is sufficient for phenomenal con- 
sciotisness. Thesis (5) is even stronger lhan (4). However, in 
light of unconscious cognition, including phenomena such as 
biincisighL, (5) is hai'd to swallow withoul .il least some 
qualificalion. 

But w'c don't ncc.'d to a(;c(,'j)t all of Mt.T](cr’.s ciaiins in order to 
consider (4). In fact, claim (4) can be motivated on the grounds of 
12) or even (i) alone, and (I) is uncontroversial. If phesioiueual 
consciousness can occur without a cortex, us Merker believes, 
then the challenge po.sed hy (4) hecome.s more forceful and 
more difficult to avoid. But, res^ardless of thcf exticut to wliich 
we agree lo VlerkePs iheoiy, we sbovild consider ihe possibility* 
that (4) is correct. 

A C K N O L E D G M E N T S 

Thanks t<; Brit t3iogaa.vd, Bob Goidon, Fete Maiidik, Brendan Ritchie, 
and Anna-Mai'i Riisanen for discussion and comineats. 
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Abstract: Subcyrtical substrates for behavioural integration include the 
fyrc/niidbraiii nuclei of the basal ganglia ;mcl die hindbrain medial reti- 
cular lormaticn. The miclbrain superior colliculu.s requires basal ^nglia 
disiiihibitioii in order to generate orienting nrovemeiits. Tlie colliculus 


should therefore be sear as one of many competitors vying for control 
of the bcirh/s eftector systems with the basal i/aiiglia acting as die 
key arbiter. 

Uiiilersbuidiiig the bntiii'.s fuiiotioiiul architecture \s cerfaiiilv key 
tx) uiilocking tlie luy-stery ul tlie culiereiice of liehux iour, uiid 
even, pcrliaps, cou.sciousress. in rhis regard, Merker usefiilly 
dniw-s our arteiitioii to sulx/ortieal systeurs as critical loci tor 
bchavioui'al intcgralioii that mav instantiate some lorm cl 
siipra-cortical r-ontrol. ,A.s we have previously argued IFrescott 
cl al. 1999), combining rcnficld’s notion of a ccnlrcnccphaiic 
dimension lo bmin organi7aiion vvilb a view ol the brain as a 
layered control system pr()vide.s u poweiTul set oi explanatoiy 
concepts for undcrslamiing how the vertebrate brain architec- 
ture lias adapted, vvitli little clionge to its tjusic "crouncLplau,” 
to luaiiy dtffcnait iK'dy tvpcs and ecological iiicheic The partic'u- 
lar set of lirain.stem siihstrates that Merker has chosen to empha- 
size seems, however, soniewiut L:uiious. Tlie roles of tire 
coliiculus in orienting, I'ne periaqiiaduria’ grey in behavioral 
patterning, and Hie iiyp-othalamiis in motivation are not rontro- 
vxTsial, but the promotion of the colliculus lo lire 'lunclional 
apex" oCprocessing for largel seierlion is surprising, as is ibe sug- 
gestion of the zona inc'crta ;ZI) us a key locus for actiem s(.!lecti(.'ii. 
In our view, other ccnlros, either side (i.c.. both more rostral and 
more cyiudal) of Merker 's "selc'ctiou tiimide,” may be more 
iiujxjrtaiit in subserving diese important aspects of t)c.'huvi(jural 
mlegralion. 

One such group of stiiictures cU*e tire basal ganglia (BG). Tliis 
colioclinn of fore- and mid-brain nuclei, idenlified by Thomp- 
son (1993) as a major component of the nentrencephalic core, 
is kxrated in such a vv^ay that its principal input stn.icture (stria- 
tum) is rostral, and its output structure, substantia nigra (SNr), 
caudal to Merker'.s “syiiencephalic bottleneck.” The RG are 
llicrcfore ideally placed lo provide the required lunncl from 
distributed cortical processing to sequential brainstem oper- 
ation. Merker discusses the functional role of the BG, primarily 
in relation lo this ‘‘dala reduction " context, as providing aclion- 
rehtled irdbnmition to tlie colliculus. However, the BG appear 
lo be doing soniclhing more signil’icanL than simply providing 
die colliculus vvidi one of its several sources of afferent input 
Sjiecifically, the tonic inhibition provided by tlie SNr maintains 
a veto ov’er the capacity of the oollicuhis to generate orienting 
movement/ (Hikosalva et al. 2000). In the case of a visual stimu- 
lus, for example, ibis veto is only removed when ihere is snlTi- 
cient escitatoiy input onto the oculomotor region of the 
slrialum lo cause inhibition of SNr and, ihencc, disinhibUion 
of the eoliicular motor layer. iTie colliciiliis ilself provides 
afferent input (via thalamu.s) to relevant striatal neurons that, 
together with oonvcrgcnl signals I'rom corlex, the limbic 
system, and elsewhere, detemiine tlie signincmice of tlie .stimu- 
lus (McIIaffic ct al. 2005). It is tlicrcforo the BG, not the 
(Xilliciilus, that .sees the full gamut nf pertinent, contextual 
inibniiatioii and is thus tlie dominant paibier. Witliout BG 
^itmg, the colliculus would initiate ork.'iiting to any target 
that generated a strong, spatially loca'i/ecl ph.asic .spmuliis. 
TTic BG add iulclligciicc lo this reactive process bv preventing 
orienting to high-amplitude bol iininleresiing slimiili, and 
enabling it to werd/er, hut potentially more significant, triggers. 
A broad range ol empirical studies, theoretical proposals, 
and computational models (tor rexiews see (.furney et al. 
200'!; Redgrave ct al. 1999} :,apport the prop{.isal that tlie 
BG operatft as an action selecbon mechani.sm, not ju.st for 
coUicuIur control of orienting, but ior competing sensori- 
motor systems tlu'OUghouL the brain. From this perspective, 
the colliciiiiis is just one ot many competitors vying for 
control of the body's eftector iiieelianisnis. willi tlie BG as the 
key’ arbiter. 

A remarkable leattire oi tlie BG is tlie lioinoyteneity ol tiieir 
intrinsic cii'cuitry. TiiLs observation adds weight to the hypothesis 
that these nuclei implement a consistent function despite 
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the Inaclinnal rliversily o( brain areas to which ihey interlace. 
In contrast, the Zl, highlighted hv Vlerker as a possible action 
sclcclion locus, is a vein' hcLcrogcncoos sU'uclurc (MiLrofanis 
2(l(1.3,;. Kiirihennnre, evidence Irom rnnclional studies sugge-sis 
other possible iiiotlulatiiig roici; for instants', Tragtscr ct al. 
;200G) rcj^orlcd ZI's involvement in gating ascending sensory' 
inputs according to tiie Linimal s current state of aniusal. 

.'\lthougii tlw; BC instantiate a dominant iiitegrativc centre in 
the intact adult brain, studies of infant and decerebrate rats 
suggest the piesence oi an alternati\’e locus for action iuts- 
gralinn iiirihei' down ihe neuraxis. ^ possible oandidale, firsi 
suggested hy the Scheibels ( 1 9h7), is the. medial core of the reti- 
cular lormalion (mRFf This hindbrain structure rcceivc-s input 
irom many corlical and snhcorlical brain systems and directs its 
output to movement generators in the brainstem and .spinal 
cord. Wc recently sought to promote interest in the mRF by 
eiucidatliig its anatcnriv (II\.iinpiirics ct al. 2006). and by devel- 
oping new simulation and robotic models of tliis structure 
viewed as an .action selection mechanism iHumphries et al., 
in press). The mPvF is orguni:<;«.‘d as a set ol linearly arranged 
cell cIusLcrs, likened by the Schcibels to a “slack of poker 
chips," In Humphries et al (in pres.si we proposed, and demon- 
strated in simulation, that acthdty in individual clustci's may rep- 
resent - component parts of a complete behavior. 

F.ffe<tive (xnitrol h\ tlie ^riBF would therefore involve .siinui- 
Lancous activation ol clustc.rs representing coni^tiblc sub- 
actions and inhibition of clusters representing inc^mipatible 
ones. The niRF is a. maior target of BG oulpul (via die podiin- 
ctiloponLine nticleus) and, in the intact adult brain, both systems 
are lil'iely to cooperate in dcteniiining what Ixiliaviour is 
expressed at a given Lime. The relationship bclwcen the two 
systems may cciiiibine aspects of laveieu ai.id liienirchical 
dc<..^onip<Jsition <;f control. L-ayesred, Ixx'auso dov<.‘Ji.^)incntaI 
and lesion studies suggest that the ml^F can operate, to some 
degree, wittioi.it modulation from iiigiier luain stnictures 
(including BG). Hierarchical, bei'ause pallerns of mHK coordi- 
nated behavior could be selected b% toto by focal 

disinhibition. 

For Wilson (lh)2i'>), ihe H(.i, lying iowards the base of ihe brain, 
had “the characteristic of all liasements, darkiie.ss. ' Although 
many window's have been opened onlo BG function since 
Wilson’s era, othtT suhcoitical nuclei still vesidtr in subterranean 
obsi'urity. D(.'spito the gaps in our kiiowledg<.', M<.'rkcr i.s rigjit to 
try to discern some structure amid.st the gloom. With regard to 
lj.is specific tiypottieses. liow-ever, tiiere i.s no con!])(.‘lliiig reason 
for viewing ihe Zl as ihe cenlral arbiter, or (he conicidus as (he 
target .selector. In the dark basements of the brain the basal 
ganglia doniinate botii. 
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Abstract 'I'lir, .^iiprrncih .'iiinrrior collioiiliis appears !u la.'- a prirnifivo 
visual iauilwei ■, vliu.se hmclioii has beei: uheu over by tlie visu^ cortei, 
ino.st compleEely in man. The pkeriOinenon of blindsiglit .shov/s that, 
alhitiiigfi iiifaci, tfir .‘upri ior coilicnlii.s camiol by itscK provirlc coasoioiis 
prnvptioii in lunnafi patiriils. I.s i: jjassiliir llial, in ancnocphaiic nhil- 
<lr(',n, it ri'.covcu.s the, rr.ilr it had in lower TnarriTtial.s? 

Nnw'adays, we tend to believe that all brain functions are loca- 
lized. The reason is that modem techniques — froiu unit 


recordings in behaving animals to !MKI in humans — are 
geared to finding functions locali7ed. It can hardlv be other- 
wise, because data obtained by ihcsc techniques arc publisn- 
able only il ihey lead to lha discovarv' (hai lha patlicular 
behavior or fuuetkm under litudy can he attributed to a 
giv’cn stiuclurc or type of ncuions. If the research finds no 
such evidencx?, tlie data will not be jiublished. Thus is intro- 
duced an obvious bias in our views, and it is uiifortunutc 
because some fiinctions mav depend more on circuits ol intar- 
actioiis iretween different stnictures tlian on the activation of 
neurons in any one ol ihesa slmciuras parlicularlv. The 
tai^et article by Bjorn Marlear adopts another approach. It i.s 
a rcirc-shing effort ol integration. The problem oi conscious- 
ness is among the most dillicull, because consciousness is so 
hard to define, difficult to test, and it seems to depend on 
the inLcgrilv' ol a number ol luncLions (albeit none ol them 
absolutely essential in all situations), .such as iiieniorv, percep- 
tiuu, attciitioii, cifKitional coneeru, language, and otltcr motor 
bfthav'iors — even laughing. Indeed, laughing happen.s to be 
one of tlie cidteria that Mevker u,se,s in evaJi.iatiug the cc;nscioi.is 
slate of ancnccphalic children 

I think dial Marker is right in pointing nut that conscioiisne,ss i.s 
neither obviously nor necessarily a corlical lunclion. His anecdo- 
tal observaHotis of atiencephalic children are impressiv'e and 
importjuit, Iwtii mill! scie’itific and ethical vievv'jioints. Marker 
sti'csscs the role ol a mcsodicnccphalie gi'oup of structures and 
1 agree on this idea, but I an a little sutprised to see included 
in this group the superior colliculus or, at least,, its superficial 
layers. 

The iiKist superficial layers of tl.ie superior colliculus are 
csscnliallv visual. Their organization is certainly more primitive 
than dial of priuuity visual corte.x, but still, it is topographic. It 
is p'lxiliablv relevant txj ctiiisidtn' thi.i phenomenon of blindsiglit 
(WeiskTantz et iff. 1^74! in discussing the possible paiticipation 
of tile superior colliculus iu umsciousness. Patients who have 
a circumscribed lesion of their primaiy visual cortex are blind 
in the corresjxinding region of their contealateral visual field, 
Thev sav that they don’t perceive a visual stimulus presented 
in (hat rt=*gion. Yel, when (orced lo do so, they can reporl the 
prestaicc or ubseiict.^ of sutdi a stimvilus with sui'jinsing accuracy, 
Even features like size or orientation olten are “guessed” 
correctly. The pbeiKimeiiou of blindsiglit suggests a couple of 
remarks. 

First, because conscious perception is lost in blindsiglit but the 
superior colliculus i.s intact, it is difficult to iU'gn,ie dial tlie latter 
piav^ a major role in consciousness in an adult human brain. 
Maybe, in an .anencephalic child, the .superior colliculu.s has 
recovered tlie fiuK tioa of vksnal anaivzer tliat has been tnuis- 
ferred to the cerebral cortex during the course of evolution. 

Second, as visual discriiiiination i,s sjiurcd - at Ica,st paitly - 
but conscious perception is lost in human blindsiglit, it also 
seems difficult to take the persistence of visual discrirninatimi 
after brain Icsiou in priinaics as cvidoiicc relevant to 
consciousness. Visual discrimination can exist without 
consciou-sness . 

The superior colliculus has been one ot the most 
thoroughly investigated structures in rodents (hamsters and 
rats), in cat, and iu monkey, in whom it play.'s a significant 
role in vision. In these species, the I’sual physiologv' ot the 
upper laysn's of SC has iKxm us aluuiddutly .studied as tliat 
ol visual area \T. But, romarkabK', wc hai'c much less inlor- 
mation about the significance (it any) of the superior coHicu- 
I'us in man. There is remarkably little knoivn palholo^gv’ ol the 
superior coliioulus (e.g., in conirasi lo more veniral siruclures 
such as the iuterstitial nucleus of Cajul. the medial I<.tngitudi- 
nal fasciculus, the ixxl nucleus, and reticular formation). It is 
quite conceh’aL'le, in fact that tiie iiuimm supeificiai superior 
colliculus is no more than a remrumt of an ancicii:; visual 
analyver. In contrast, Hie deeper superior co'liculus is stric- 
turaily more like the adjiw:eiit meseu<.'eplialio reticular 
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(ormalinn and could, indeed, be a pari o( ibe system 
de'^cribed by Merker. 
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.abstract: Thi.s commentary con.siders Merkebs mesodienc^halic 
pioposal ill relation to quantitative measures of neuial dynamics 
.suagested to be rele'-aiit to consciousness. I suggest tliat even if critical 
neural mechanisms turn out to he snhcortical, the functional utili^- of 
consciousness iviU depend on the vidi ocnscious contents generated by 
continuous interaction of such niechanisuis 'vilh a thaiamoccatical 
envelope. 

Merkev's tiivget urticle provide.s a huiil au<l cinripuiliu}' alterrm- 
Livc Lo currciiLly dominaiiL (ihalanro-Zcorticoccntric proposals 
rejrardirig the lod of neural mechanisms 'indevKdng ronsd- 
otisncss. Taldiig a quaiiLiLalivc pcrspcclivc, ibis conimc-nLaix' 
challenges Merker's claim LhaL the iunclional iilililv of conscious- 
ness Ls independent of the level of sojihisticatioii at 'vhich con- 
scious conlciiLs arc inLcgralcd, I also comment on the proposed 
function of consciousness in tlie coorcbuatioii of iiurtivation, 
action, arid target selection, and finidly, I suggest sonic impli- 
cations for nonhuman consciousness. 

All important step in tlie evolution of scientific theory is die 
developmenlioCuseliil qi.ianl:il:alive measures ibal conned: dirfer- 
ent levels of description. The scientific stiidy of consciousness 
requires such mcastu'cs in order to generate explanatory links 
between (ealures of neural aclivilyand (ealures o( phenomenal 
c.Kp<.u'icncc. S<.^vcral recent studies have discussed various 
measures of ihc “dynamical coniplcsily" oJ' neural aclivitv, includ- 
ing “neural eotiiplesitv” (Edelman & Tononi 2000: Tononi & 
Edeliiian 199S), “infonnation integration'' (Tononi 200i), and 
“causal densip;’’' (Seth 2005; Seth et at. 2006;. Tlrese measures 
shai'e the idea that the dynamical eomple.xitv of a neural system 
reflecls ihe exlenl l:o which ihe activity of its components is 
both differentiated !i.e., small subsets of a .system are rekative'v 
iudcf/eiident of each otiier) lUid at tlie same time integrattd 
(i.e., large subsets tend to behave coherently). 

Critically for theorie.s of consciousnes.s, the balance behveen 
diircrcnliation and LnLcgraiion is also a I’uridamcnlal aspect of 
phenomenal experience: Kaoh conscious scene is one among a 
vast rej}ci1:oire of possible eonseior.s seeiKis (diffcKuitiatiouJ 
and vet is experienced as a unihed whole i.inlcgralion,) (Tononi 
& Edeluiiiii 1998). Theiefc.’re, a 'A'eIJ-.vj)eeififd measure of dyna- 
mical complexity can provide an cxp’analoiy link between neural 
.activitV' and phenomenal experience. Importantly, coi'tical net- 
works appear partieuku'Iy well suited to generating neural 
dyTiamics of high complexity iSporns et al. 2iMiO). 

The detailed description of iiiesiidieneeplialic uiechauisiiis 
provided by Merker raises the inlcrcsling possibility that meso- 
diencephalic and corHcocentrie models could be compared on 
ihcii' propcnsilx' Lo genciaie complex neural dynamics. .:\llhough 
such modeling work remains lo be done, it seems plausible lhat a 
model niescidieucepiial'ju by itself would not support neural 
activity of high dvnamical complexilv, at Ic.asL when compared 
to a model thalamoixirtical svstem. Why'f Previo’is tumyiutiitional 
modv.'ls of closely associated iiieeliaiii.sius that are also involved in 
sensorimotor selection, such as the basal ganglia and the medial 
reticular hmiiation, reveal dvnamical properties ajjpropiiate for 


segregation of multiple competing sensorimotor streams 
(Humphries et al., in press; Prescott et al. 1 999). Such dynamical 
•scgi'cgaUon scorns inconsistent with the ialcgration rcquiicd for 
high values ol complexity. Moreover, the small size ol mesorlien- 
ccplialio systems as compared t(.' thalamocortical systems, in 
terms of numbers of neuronal elements, suggests that tlie lalLer 
should siipjHirt dviiamics with greater diflereiitiatioii. 

Having dynamics of high cc:mplcxity is important not only in 
accounting for tundamenta! aspects of phenomenology, but 
also for sup{)Iving fuiictioual utilitv. Accoidmg to tlie “dynamic 
core hxpolhesis" of Kdelnian and Tononi and its receni 

extensions (Kdelnian 2illi3; Seth et al. 2()'Ki), the funcPoual 
utility of a complex ncural/phcnomcnal state is that it provides 
a higl'ily informalive disriimrnation. By being dinerenliaied, 
any given con.scioiis state is di.stinct from an enormon.s repertoire 
of olbcr stales, each rcilccling dillcrcnt combinations ol internal 
and external signals. Bv being integrated, each coirstious state 
can appt'ar as tlistincr *o the system its-clf, and is therefore 
U-sefi.ii_,mr the system in guiding action. 

Tliis position differs from Merker's claim that the functional 
ulililv of consciousness “will turn out to be independent of the 
tew! of sopliisHeation at 'vhieh the contents it integrates are 
defined” (sect, i, para. 6}. From the poLnl of view ol dtsenminaLion, 
fimctional utility '.vill roi-reIate closely with the sopIVstication of 
ixin.scious cx) 1 lte^lt-^. 4 lichly elubovated con,scion.s scfme will 
pxrtMdc a more tnlbrma.Livc and hcncc a more useful discrimi- 
nation than a com[)avatively impoverished scene. In other words, 
ibc funcLional iiUlily of consciousness should not be consLnicd 
only in terms of conscious "stale'' (i.e.. a joosiLion on a continuum 
ranging from coma to nonnal alert wiikelulness), indejjeinlent of 
ihc degree ofclaboralion of conscious “conLcnL" (i.e., the riclily dif- 
lereiitiated coiaponeiiLs of eacli c(.'iJscious e.Kfjeiienw?). As Mer.l\er 
makes clear, sulicortical nuxhanisins aix.; pnqxjsod aii a locus 
fir die generation of conscious state, whereas conscious contents 
veiuuiii dtq.MJiidoiit <iii ctjrtcx. Thus, even if critical neural 
subs(:rates turn out lo be subcortical, the functional ulilily of 
consciousness will depend on cortical systems, as well. 

Merker himself ai.'gucs that consciousness is useful foj" iiiLc- 
gi'ating largel selecUon, niol:ivaiional modulation, and action 
sclcc’tion. This prtiposal marks u valuable departure from many 
pi'cvious studies, which, possibly for reasons ol' practical necessity 
and tnispkicedcxKJctjptual hygiene, treated tliese overlappiiig and 
intcrdc|L)cndc}it prot<.'sst:s as being in principle separable and 
independent (.see Seth (in pressl tor fiiither di.scus.sion of this 
issue). Merker's profKisal can also he viewed in terms of diseiimi- 
naiion, because each inlegral.ioii can be thought: of as being an 
informative discrimination among a repertoire of motivationally 
modulated sens<;riiii()tor mapjiiiigs. Moreover, that .such inte- 
grations are suggested hv Merl’ev to take place in a conscious 
“analog nxilitv space" paruileb tlu; dvnamie core hvpethesi.s in 
pixiposing that conscious qualia are high-ordcr disenrninalions 
in a multidimensional signal space (Krlelman 2003). 

Finally, it is worth cxuisidcniug tlu; imjKirtant cjni.'stioii of uon- 
human consciousness. A strong case can be made that the ability 
of or^misins to v<'rbiulv rep<jrt conscious ciontents should not lie 
taken as a necessarx' criterion tor consciousness i Setb et rJ. 2005). 
Rather, by using humans as a l'>enchmark, a nmuher of inter- 
locking diteria can lie identified, at L'otli behavioral and 
neurophysiological levels or description. These criteria include 
“mfoniiativtaiess” as measured by vKuamicLil eomple.xitv. 
VVbcrcas in iiumans and other mammals the relevant dynamical 
complexity may depend on the interaction ot a mesodiencephalic 
system with a llialamocoilical system, in non-mammals it may 
dejjend on dilTerent anatomies, lor example, a dillerenliaied tel- 
encephalon in birds, and tlie optic, and vertical, luid superior 
lobc-s in ccphalopods (Edclman el al. 2005). In any case, by 
sbiftiiig tlie tlieoietical spotlight avvay from cortex and towaids 
ardiitcetonic features that arc consciwcd among a •'vider range 
of sp-ecies, Merker’s article lies squarely in the productive 
traditioD of challenging human and mammalian privilege. 
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\hmi i£t Sc cl III. tn I Ii]i)rl<t]i si f refs Dp fijii.saoiisnc.ss. nruni.'aricnfisis 
liave lirrn slueviii^ ni iivJ enircUir.s <'i scn.sorv'asvarcnc.'is. .iunh as mcan- 
i!\^i s t iitl. Ti T ni a ;lnf:.. T^iit in fhe natiiml wxrriJ of .sprick’-s’ .snrsi- 
val, raw liclings incjutr. coiisciims ailapfivc- rc.scion.sas. Mcrlcr.r 
I ime S L'le 1 idunttn witli vi^ii^ince. 05fe3it;umj>. ;md emotioiia! con- 
sciousness. However, oependiiig on the briiiii's pliylogenetic level, raw 
frrhrut tHKc.s parfiiMiiur forvn.s. 

Philosophical debate on consciousness is ageless, buL detailed 
nenrobiological rnodels are a recent develnpenenl. One of ihe 
best uiiiong the !att(;r is global workspace thetjrv (G\\Ti Baars 
1988)', which subscribes to the Iradilional definition ol conscious- 
ness as subiwetive awai'eiiess of inoiueijtiiry e.xjierieuce iuter- 
prct(.d in tlic coute.Kt of nieinori^ed past and cxj)ectcd fiiturc. 
Consdr)i.i.sne.s.s in the “cnrtico-centrir ' CVVT i.s conceived of as 
transient synchroniziul tlialaino-coitie-o-tcortical neural iictivitv. 

The CAVT-like framework of Cirick and Koch (1998; 2003), 
attempts to reduce con.sciot.isne.ss to measumble pinperties by 
explicitly leaving out emotions and I'cclings. But what remains 
in such accotints of consciousness? Conversely, a growing body 
of theoiy maintains that the study of consciousness and 
emotion will yield nctv insights (Damasio 19^: Greenfield 
2000). The theoretical uinUysis of MerJeer, si-ipjxjrted [>v liis 
notable findings in hydrancnccphalie children, adds important 
iTiipetu.s to this niovement. 

Consciousness and emotion. Fundamental in.sigijts bas e l.'eeu 
gained by studying “purely cognitive" processing, but virtua'ly all 
conscious e.vperieuce carries an affective tone (A.sbton 2002). 
This allcctivc Lone, designated as “raw Iccling' (Fanksopp & 
Panksepp 2000) influences information processing faculties 
stick as aLLcntion, memory, and dccision-makir.g, which have 
been asscicialed vvilh consciousness in bolh Iradilional and 
contemporary theories (Baars 1988; Damasio l9(-)9). 

Panksepp and Panksepp (2000) broke the botindai'ics of 
traditional tliefiries of con.sci<.iu.siiess 1)% proposing a double- 
layered mode.;! wber(.‘iii a .seeondarv' c(.>rtico-cer)tcrcd tbmi 
supcn'cncs on a subcortico-ccntcrcd primary form of conscious- 
ness. According to Pank.sep}i and Pankse|)p ;2000), brain 
c'volution sl]o\v.s that tlu; scco’idary cognitive forms of c-ouscious- 
ness emergerl from the primary' .affective form.s. Moreover, they 
argue that oui "raw emotiuuul e.xpoiiences” are i:re;-;ted subcorti- 
cal ly and corsliliile ihe primordial neural ground upon wbich all 
form.s oi conscious proce.ssing are built. Kmotions, therefore, do 
not mcrch’ provide lor “global valence lagging” in llic cogniliw 
realm, bi.ii mediate the subject's siralegic quest: lor adaptive 
homeostasis in both immediate U;.g., buiigcr, tliirst, feux, 
anger) and m-orc enduring timclramcs (c-g., goal-diicclcd beha- 
vior, dominance status, uttachment/lffjndiiig) (Sebutter & Van 
II(.)nk 20Cla; \kn Honk & Sebutter 2005'l. In the next subsection, 
a trip’e-iavcred mode! of “affective cousciousness" adapted from 
Panksepp lUid Panksept) (20C‘0) is outlined. It miglit ser\-e the 
psychobiological investigation of embcndied awtireness in a 
manner con.si.stent with the compeiiing hydranenc^fpbalic evi- 
dence amassed by Mcrkcr against the Gsclusivciy corlical 
model of consciousness. 

A model of affective consciousness. Consciousness cvoh’cd lo 
ensure adaptive homicostasis (Damasio 1999; Panksepp & 
Panksepp 2000; Scliutter & Van Ilonk 2(X)ll>,). The meclianism 


relies on the subject’s capaci'y In experience raw leelings ni 
reward and punishment, which evoke functional behavioral 
responses. This core feature works together with the ability lo 
dsteci (on basis of motivated attention i and to evaluate (on 
basis of instiiict/ciiiotional mciiKiiv) rewards aiK.! punisliiiicnt!; 
and to make fine-tuned decisions of appj'oach or withdrawal- 
related action (Ressler 2004; Sclintter & Van Honk 
200'lb). RcmmiscxMit rif tlu; triune 1.>rain theciry of Paul 
Maclfsin (1990), we propose a theoretical framework which 
euctiiiipasstK> three detecticu-evaluation-decLsion (DED) 
devices lhal mirror phylogenesis observed in the instinctual 
reptilian, emotional paJeomammalian, and cognitive 
ncomammalian brain (cl. Panksepp 200.5a lor a related huL 
more sirongly boltom-iip regulated 3-level model), ’i'hese DKiD 
devices are concordandy instinctual, emotional, and cognitive 
in naliorc, but Lhcfr working is also orchcsLraLccl by raw Icclings 
tliat, depending on tlie level, come as instinctual drives, 
emotional biases, and cognitively guided mood states. 

On the different phylogenetic leve's there are .structural con- 
vergemsj zones vvherein cxjre brain areas influen(;e trie content 
of aQ'cclivr con.sciousncss. In the reptilian Ltrain, DED proccs- 
,sing occurs at an instinctual brainstem level. For example, on 
its most primilivc level, the vagus rcllexivcly oopcs with LhrcaL 
by' ww of itnirtohilizadon behaviors such as passiv'e avoidance 
(Porges 200! ). CriK-ially, there is eviileiiee showing tliat puvasym- 
palbclieallv mcdiaU;d immobilization behaviors arc mediated by 
raw feelings in the form of instincUial drives (f^.g., Hofev 1994), 
Thus, primordial DED piocessing at the level of the vagus 
aeA'e is instinelual, implicit, and therefore ol' a non-cognitive 
nature. 

In the palcomammalian or emotional brain, the DED system 
c(^es with direat by initiating flight/figlit behaviors tliat are 
!(iodu!att;d by ricurocMidtJcrinc incchaiiLsnis at tlio k.;vcl of tlic 
amygdala and hypothalamus (Van Honk 6r Sebutter 2005). 11ie 
hivolveineiit of llie ainyt^dala in different aspects of affective 
pmcessing is es|>ecia!ly well documented. This small medial 
temporal lolie stnicture has extensive connections with all 
major subcortical and corlical structures involved in motivation, 
emotion, and emotion regulation. Beceiving irlbt'iTialion 
hidiroctlv from th<.; scnstJiy covtu.;cs and duv-ctly from the tliala- 
ftius, the amygdala, participates in bolh implicit and explicit 
forms of DED processing (Da\is & Whalen 2001; L«?Doux 
2002). Orchc-stmteJ by raw f<.x;lings in the; ff)rm of cmujtioiis, 
the amygdala DKD mechanism copes with threat hv initiating 
fligfit-fijdit behaviors. 

The neomammaiian-cognitive brain possesses our higher- 
order cognitive faculties such as reasoning and iang.ia.ge 
(Damasio 1994). AJfectiv’e consciousness is not r(.>oted here !)nt 
can be accessed and modulated in a top-down fashion iBInck 
1995). A bruin stractuix; iiiqxn'tantly inv<jlv<.'d in cognitive 
emotional DED piticcssing is the orbilofronlal cortex (OFC) 
(Bolls 1999), which is highly interconnected with other cortical 
and stilK.«rtical bixiiti ureas. At tlic Icvc'l tjf tlic OFC, iiiotivattvl 
behavior is cxplLcit, cognitively controlled, and cllortiul in 
nature. Behavior also carries s(;cial feat\.ires. and the arsenal of 
responses to challenges employed by DKD include instrumental 
acts wherein complex emotion-engnition interactions take place 
All of these are diix-cted l.>y raw leelings in tiie hmu eff cognitively- 
laden mood states. 

These are th<.‘ core principles ol our perspective on affective 
consdousness, a IrLplc-laycrcd ins linclua! -emotional -cognitive 
adaptation that follows tlie phylogenv' and ontogeny of brain 
development and vvbcj'cin revorbera ling ncurodynamic affective 
maps are continuously crealecl at ihe brain's phylogenelir levels. 
Tlisse affective maps constitute raw feelings on different proces- 
sing levels in ibc brain — a liiplc balance supporting global adao- 
tive homeostasis bound into u uuitaiv e.\[:)e;iience. Fluwever, 
drawing ujKjn Jackson's (19.58) principle of ilissoiution, 
Macl/ean’s (1999) notion of loosely coupled systems, and the 
polvvagal theoiy of Porges '.2001), iiuportaiit insights cun be 
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sained inio rnnscionsness hy son.ilinbing evokiiinnarily separaie 
Innetions on heha\Morai and phy'?:inl<’,>gira] iewls. Markers storj' 
provides some of ihcsc insighls and may conUibutc imporlanUy 
io ikeories on iiie ‘ whal and where' ot consciousness. 
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Abstract: NoTi-invn.sivc rK nroivnaging in hinnan.s pnnnits direct invc'-sti- 
gafiCHi of flic poiential n:>lc Cor itiosodiriicfpliAlicsfriirrfiirc* in con.scioiis- 
iiess. .Activity in the superior colliculus can be conelated widi die 
contents of consciousness, but it can be also identifiecl lor sthiiuli of 
whicli rtu; .sii})joiit is iniuw;m:; and c!on.s<;ioiisncss of .soTne- types of visual 
stimuli may not require tlie superior colliculus. 

Merlver presents a vvide-raugiug ov-erview in which a central r<.’le 
for the mesodiencephalic system in consciousness is proposed. 
Specifically, it is suggested tliut activity in tlj(? SM];)erior coJlicuhis 
(SC) is ncccssaiy for changes in conscious contcnl to occur, and 
activity in mesodiencephalic structures is sufficient to support 
consciousness. In humans, ilicrc is increasing evidence that 
aclivily in subcotiical slrnclures, such as the St.!, can indeed be 
correlated witli tlie conttuitv of consdonsuess. Human SC Ls visu- 
ally responsive in a rclinoLopic fashion (Schneider & Kaslncr 
2005; Sylvester et al. 2007), and Merkei lji,gljlij.!;lits our recent 
dciiion;>truti(.)n that <.'liangcs in SC activity (acc-oiiipanh.'d by 
similar charges in activity in retinotnpic early visual cortex) are 
corielated vvitfi altered percepliou ui a visual iJiusion induced 
by sound (VV'al:kins el. al. 20()h), Moreover, olher subcortical 
.stn.ich.ires anatomically adjacent and closely linked to the SC, 
stich as the lateral geniculate nucleus, show iluclualions in 
aclivily closely correlaled vyiih changes in ihe contents of 
con.suousiic.ss during binocnlar rivulry- (Haynes ct al. 2005: 
Wtindcrlich cl al. 2005'i. Bat after damage to human piimarv- 
visual cortex, SC uctivltv cau also lie ol-'seived vvlieu iiiovhig 
visual stimuli iiix.- prcsc'iitixl in a L'iind iK.'iJii6rId (Saiiraic ct al. 
UN7). Moreover, .^iich SC achvation can con-elate with the 
eniotional content of faces again pre.seijted in tlie liliiid heiiiifield 
(Morris el al. 2001). Such processing of siibjecliv^ly invisible 
visual .stimuli .associated with SC activation can be aiisociated 
vvitii residual vismd .seiiiitivip- (or ‘blindsiglit'’; Wei-ikraiiL!; 
1997). which in turn may be related to different patterns of .SC 
connectivity in patients vvitli blindsiglit follovvlng hciiiisphorcct- 
omp’ (Lch cl al. 2006). Taken logclhcr, these data surest that 
activation of the supetiov eolliculus alore is dierefore not suffi- 
cienl for awareness, al least after damage to primary visual corlex. 

The uotion that acliviLy in mcsodicncophalic structures alone 
is insufficient to .support con.sciousiie.ss is chuUenged by 
Merker's fascinating personal ohscivalions of the behavior of 
cliildren witii livdianenceplialy. De.spite these children ajipar- 
entlv lacking most iunctkming (.orticai xtiuct!.ir{», a range of 
behaviors is repoited that indicates some degree of limited 
re.spoii.siveness to tlieir surr(;undiijgs. Hovvev'er, caution is 
required helore conc’uding ihal ihese individuals are eonscioiis, 
and indeed, uvteqvreOng this as reflectingpreserv’ed mesxjdience- 
phalic funcLion. Ilydrancnccphaly dcsciibc-s a i^angc ol brain 
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mal formations dial: may V'ary- wilh respecl lo lime ol onsel, palho- 
geresis, and organization of any cortical remnants that may be 
pi'cscnt (Ilalscy 1987); and survival beyond six months is rare 
(Mc.Abee el al. 2l)(M)). in ihe presenily reporled cases, ihe 
extent of cortical damage Ls luicicar. so the (.'xtent to which any 
behaviors reflect mcscdicnccphalic slrucliircs alone in these 
individnals is not loiown Moreover, respoirsiveness to the 
cuvlromiicnt is a ca[)acit\ cxshil.'itcd b\' nearly any organism 
with a centra! uerwuis system, .and cannot he unambigiiously 
taken as a marker i.>f coiisci<;usiie.s.s. Verbal or imuiuul rej)ort,s 
are generally considered ihe primarv crilehnn lhal ran eslahlish 
wbether a percept is conscious (VVeis'icrantz 1997). Such beha- 
viors, demonstrating intcnlionality, arc not dearly cvklcnl in 
die present nhserv-aiions and many ol ihe reporled behaviors 
•roil'd he j^nerated iinronscioiisly or reflexivelv. This emphasizes 
both ibo difficulty in clclcrmining whether an individual unable 
or uuwlilmg to give verbal or miinuai report.s is corrscioms 
(Ovvrai ct al. 2006), mid the coni-cipient need to (.xplorc tlie pos,si- 
bility that nnn-invasive biomarkevs of consciousness might be 
developed to permit such inference, 

Thirc indii'ccl lines of evidence also suggest that SC acLivalion 
in hunian.s may not he neces.saiy, either, for ch.anges in the con- 
tents of conscio'osticss lo occur. First, visual stimuli lhal stimulate 
only shorr-w'av'e-sensiHve cones (S-cones) in the retina are clearly 
vl.silile (aud indeed cioi influence atteutioTi and befiavior; Surnuer 
ct al. 2006). even ihoujsdi the SC receives no direct projections 
from sliort-w'a'.'e-.s«'nsiHve cones and is therefore unlikely to be 
activated by such stimuli. Second, although SC damage in 
humans cau cause laleralized visual neglect (Sprague 1996) and 
consevpieiit railure to represent the contents ol wnisu.<.n.i.sness in 
one half of the space, bilateral damage docs not eliminate aware- 
ness (VVeildell 2001). Finally, direct inti'acraiiial ,stiim.ilation of 
liuman visual ante.x diat b)p)a.s.sc.s gcnicul(.'.stiiate and r(.:tinotcctal 
pathways can re.sultin conscious visual percepts (l.ee et al. 2000), 
suggesting tliat sulK.tnticaI activity may not lie uece.ssaiy foi' all 
ty[>es ofawarenes-s. Allhough all ihese lines ofevidence are indir- 
ect, they raise die question of whether SC activity is stiictly 
ncccssay for all lypc« of conscious visual percept. 

The picture lhal: emerges, al: least in humans, appears lo be 
more complo.x than a simple identification of particular parts of 
the mcsodicncophalic system with a single role as a ncccssaiy 
and sufficient “gatekeeper' ffir tlie contents of c<.'nsciousue.ss. 
Indeed, it six.'ms unlikely that activity in any single.' area of the 
human brain will be sufficient for consciousness (I1ee,s et al. 
2002). Till': consistent association of changes in actiiat}' in SC 
(and olher snhixitlica!) slmciures wilh Iluclualions in awareness 
thus suj^ests that they may plav a vole as part of a network of 
cxirticw! and subcxjrtical areas wln^se activitv might represent a 
minimally sufficient substrate for the contents of consciousness; 
but fuitlicr rc^scarch is reejuired. 
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Co’m«i.<?n/«7ry/Merker: Conscioiii^ness wilhoni a ceiebra] cortex 


\bshact 'l-ilfi iiu-'is )!•- ru’l i' il- '-tateineiiL about the neural inte- 
Xi r 1' ij e'^riib t 1 1 1.1 n' i‘ u's t fri pioviiietl by tbe niesodiencephalon. 
Thr- 1 K f'r-! L‘ 1 troiixiil d mte (‘loa lx.-t%veeu action selef-tion, target 
^-leLala) iiiJ •-r'intioi !-> Ir-n 1- II ifniorbmateiy, Lbere is little interest 
’elifutl’ ■ i"!!!!!!!' iiiiriuii leni c. lie Lie inesodieiiceplialon, anci atten- 
‘■loiii'i iiiriCl' lii-i lb Il-cl'’! d 'ij ^lic ^eienceplialon. Tills su^ests that 
Elvie ria ’ ( less !■- il itje ijieiCu ii ''ll ui coiiiiiioiily assumed towai'ds the 
Ho! ' 1 111 it ijf luo^L riiLc 1 sci<.n'ifid theoiv of mind, despite the major 

Il is a great privilege Lo comment on such a remarkable and bril- 
lianlly integrative essay. Allhough hiis and pieces of ibis argu- 
ment liavx.' been in tlu^ litcriiture in various fonirs for a vvliile, 
the lull and extended summation ol them in ibc lai'gcl aiticic is 
original, and at die same time, titiielv- and badly needed. It is 
urgently n{x.'dcd at a time '.vben tbe equatkiii of t:oD.seumsucss 
vvith coitieai hinction, if anything, is only deepening in neiiro- 
seienee, pai'ticularb vvitliiri cxignitive neuroscience, where fuiic- 
lionai imaging study alter study generates images sbow’ng 
(pvimanly, albeit not exchrsively) eortica! activation. 

Neuroscience stil! lundamcntally lacks its keystone, a validated 
theory of consciousness. I agree strongly with Merker that until 
we understand tht^ coinplcxity of die dccji iutegratio'ns takiug 
place within manv dozens ol brainstem structures and then 
ttieir interdigitaticni witli tluilauius and corte.x, we will move no 
closer Lo the Holy Grail of neuroscience - that is, a nc-m'al 
theory ol’ mind. That consciousness must rest in some form of 
neurodyiiamic iiitegi'ation seems tlie only certainty. That it 
might be mn.rlced in cortex by higher fi-eip.iency oscillations puta- 
tively linking ibstvilinteil cortii^al regions dcH's not help u,s uTuler- 
stand what die requisite and es.sentii.ii neMnidynamics iif the 
upper brainstem might be. Only the superior colliculus (SC) 
appears to follow tiie gaiimia and lietii o.sciIIatoiy ])athways of 
cortex. 

Merker's ai'tkde .starts witii tiie centriii lieuristic tliat con.sdoi.is- 
ncs.s is a way of matching needs with opportunities as part of a 
cenl:rali7ed inlerCace foraclion and largel selection. He describes 
conscr<nisrK.',s.s u,s ari,sing out of u ‘■motion-stiibilizicxl body-w-orld 
inLcrfacc." (sect. 7), presenting poLontial targets for action, while 
motivational sy.steins “bid ’ competitively into that inttnface to 
both .select targets and also to select actii.>ns. I believ<.- be is 
correct that consciousness must bring together target selection, 
aetioii .selection, and motivation to optimize integration for 
action in real lime, wilh the inlegrai'on highly adapii\7i and 
.selected on this hasi.s. In other words, con.sciou.sness may 
emerge from iriLcrdigitation oi attention, action sc-lcclion, and 
emolion/homeoslasis. ’’I'bese enncepls are very similar lo those 
I independently present<.'J in a previous ])ublieati(.>ji with a twl- 
Icague, and in an ASSC (Association for the Scicnlihc Study of 
Consdou.sne,s.s) eleetr<mie .seininai'^ (Watt & Pineas 2001; Watt 
199S). Jaak Panksopp has also separately suggested that eon- 
.scioii.sness is dependent on the integration of sen.sors’ maps, 
motor maps, and homeostutie/afleedve inioniiation (Paiiksepp 
199hri), and lOamasio has proposed somewhai similar nolions 
; 199!)). The issue here is not “who came np with the ide.a first,” 
but rather that differenl iheonsls and reseaixhers are coming lo 
c’i’tpnfiaUt) the ,Tr7me r.cncluHcri quite independently of one. 
iitiothcr. Thus, d<.'spitc tiie chaos in tlK.‘ neuroseienw.i of con- 
sciousness, a broad-based conilucncc of klcas is loroiing in a 
still inchoate form. 

To create any kind of thcoiv of conscious stale wilbout first 
con.sidering liow the brain might integrate .sensory proce,ssing, 
and motor proctLssing with emotional/homeostatic processing 
seems a doomed ycnturc. The phcnomcnological/bcha’.’ioralpri- 
oiit\' i.if e.xjierieiice.s such as Imnger and jiaiii aigue that bomeo- 
sUisis has 'ground floor' involvement in die moebiiiery of 
consciousness, consistent with selection mandating that con- 
sciousness jiromote survival bv priantiz-ing lioineostnsis. As the 
simplesl and mosi basic paradigm tor consciousness, sensory^ 
systems mapping an image of food, motor systems mapping 
Irajcclorics Lo the food, and a homeostatic rcprcscnlalion of 


metabolic shortfall must be in regisier with one anolher in 
order for an organism to do something as simo'e as eat when 
caergj' is low’, in the- presence of food. I suspect this integration 
of motor and sensory’ and homenslaiic operators may not only 
be taking place bet‘.v(.‘en tlie collienli, periatpiaductai gray 
(PAG), and motor sv'slcms in the brainstem as outlined by 
Merker, but also w-itbin the e\teiiJi-‘d i*- ticnilai' tljaiamic activat- 
ing system” (Nc;wiaan & Baars 199..! ' Theix foix.'. it might lx. more 
accurate to characterize these as .sm.art integration system.s” 
ratlier tban as “dumb imousal svstein.s. 

This notion ol the reliculaf brainslem as a “dumb arousal 
sy’stem” i,s complementan-' ro the as.sni'nption that “consciousne.ss 
is in the corLcx." The concept ol a dumb arousal system suggests 
that: the brainstem does lor ihe Inrebrain esseniially whal a 
battery’ does for a light. This “diimh arousal” concept is a begrud- 
ging acknowledgment ol the original work bv Moruzzi and 
Magouu ;19'1S,) on the reticulai' activating .system, but it is hu' 
less tban the systein-wide functional integTutiou that Merker 
argue-s i.s the real contribution of the mesndiencephalon. The 
“dumb aixnisai'’ e<.(ncept (in ut}- judgiiienti may have actually 
set back (more than wc appreciate) a Lriicr functional under- 
standing of the brainstem and indeed of cpn.scioti.sne.s.s itself 
Hic- “dumb arousal" oanccpl also generated a naive optimism 
that we could eom|')ensate for brainstem injuries that caused 
.sevHTH ('i.soniers of <-ons< i<iiJsnes.s througli brainstem or tfialami<^ 
electrical sLiniulaliotr ihcrsqpics. By and large, these have been 
spectacularly unsucces.sfnl. Perhaps we are missing something, 
Ccrtainlv such a simple concept could do little jtisticc Lo the func- 
tional complexity ol the brainstem, which contains 4U-I- nuclei, 
witli a stii^eririg divei'sity of eonneetkn.is, neuroinodulators, 
and functional corrclalcs. 

A ipiestkin rartdy askevl abijut tliis aineept for the reticular 
braiiistcMn u.s a “iKirispceifie ai'ousal system” is, “what do(,'.s 
this reolhf mean?" h'irst of all, the notion of arousal as being 
'■iioiispeeifit;” is elt?arly niistalven from tlie standpoint (jf 
widely diflerenlial eonlribulions from these many reticular acti- 
vating .sy’stem structures. Additionallv, the notion of “arousal” 
itself has been used in several different ways; (J.) any process 
that increases firing rales of dislribtiled forebrain neiirnns; 
(2) Jiffex^tive arousal (us in states of auger); and (3) global 
slate shifts, such as into wakefulness, di'caming, and various 
stages of sleep. Tbe first meiiiiing (ineieased firing rates in 
forebruiu) Ls not an udcijuute e.xplanation at a neuro{.lvi]umie 
lew! for the achievement of arousal in behavioral/affective 
terui-s, or for ai'ousal to wakefilness, as consciousness cannot 
be meaningliilly evpWnerl by the simple notion of “increased 
firing of forebmin neumn.s under brainstem influence.” 
Lastly, arousal, as in sitnple lU'ousiil to vvalvefulness. is not a 
remotely adequate fiincHonal correlate tor the extended BAS 
(rc-ticidar uc’tivuting 'iystciiO, as wakefulness is presented in 
PVS (persistent vcgclalivc stave), vv'hcrc no consciensness is 
present, often in Hie context ol extensive [■i.A^-mesodicncepha- 
lie Icxiious. Ib'iicc;, “arousal to a ei.inseious state; cannot be eon- 
ilalcd with any kind of simple wakcluincss. and requires other 
integrative fijuctioiutl “envelopes 'Core/t'onstitnt’Lve tunetions 
of attention, intention, and emotion L The’erore. it arnusal’' 
simply’ me.an.s that sHtnnh generate rofie.rent hehanioral 
respunxes (and signs- of (Mm pui^Aefjnl ’iini.f (Uc*f/i>i and 
attention'll fra.eib'ng.), tliis merapbor of turning on the lights ” 
begs crucial (juestions aljout how a vast aiTuv ol Lirainsteni 
sti'uclurcs (and ibcir conncelivilics) might underpin creaLon 
of conscious states. In this sense, the assumed prnraiv 
functional correlate (“nonspecific arousai : mav be a non- 
exjjlanalion. Ij llie exlended snyiip nj rr.imdnr sipiems 
erudAea rohenmt and puipv ifij fetu'rs f) -fi ii 

ihe system, then U cawM.it 'i.hphi In ni /rmj oi hi hzl ‘ 
but Tiaisf be underpinmTy' a oJ nit'on of of 

tlw kind Medcer imtlintis. The seientme ehallciivc is now to 
map out this process, insread of being comfortahlv ensr-nnred 
in an ignorance of whieli we are largeh unaware. M itiiont 


BEHAVIOR.ALAMD BRAIN SCIENCES (2007) 30. 


109 



193 


/?twpo/).‘;r’/Merkei': ('onscioiisness wilhout a cerebral cortex 

more rliscomfor! abni:l iha( ignoranre, we will Tail lo exj>lore 
the-ie qi.iesHon': aclerjiiatelv. Oe’-pire impressive gains, we 
know far less ihan wc ihink wc do. 

NOTE 

1 . Linaii iiutiior for rs£)ri!TL oi this article. 
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Abslracl: My response addresses general rommenlarv themes 
sucl.i us iiiy neglect (jf tlie foreln'uiti cotii:ribi.’.tioii to buiutm 
consciousness, the bearing of blindsighl on consciousness 
theory, tlie defiiiiticjii of wakefalness, the siguitictuice of 
oiiKJtkjn and pain pcrccptitjn for «niscionsji(.‘.ss tljcory, aud 
concems regarding remnant cortex in children with 
.[lydriuiencephaly, Fi.irtlj.er specific tojiics, such as pheiioiiienul 
and phylogenelic aspecl:s oi' mesixliencephalic-lhalamocorliral 
relations, are also discussed. 

It was with some trepidation that I turned to the maiiv 
otnnrnentaiies on iity ta.rget article, but tl.ie ctjnstn.K^ive 
tenor of collegial exchange and criticism that met me in 
their pages sustained me thi'ough my woj’k on this 
response. Six issues reciiffed with siilTicieni iVeqi.cencv (o 
merit general treatment, namely, mv ueglec-t of the lore- 
brain contribution lo human consciousness, the ijnpli- 
eations of so-called bliudsight for ooiisdousness theorvq 
questions related to tlic definition and mechanisms of 
wakefulness, the nature of emotion and its subcortical 
organization, (he significance ofpain iierception for con- 
sciousness theonq and concerns regarding reninaiit 
C{;rtex in children with livdrmienceplialy. I will deal in 
general terms with each (;f' these in turn before attending 
to additional issues on an individual basis. 


R1 . My deliberate neglect of the telencephalon 

Considering the set of coinmeiitaries as a vvhole, no single 
issue appears t{; have caused more ])roblems than my 
attempt to leave the forebraiii {;n the sidelines w'bile 
exploring w^hctiior any kind of phenomenal consciousness 
might, in (act, be implemented at hrainsl.em levels in the 
absence of nr without reliance upon toicnccphalic mech- 
anisms. Ill different w^avs ciiid to varying extent, a 
immber of suggestions, cjuestions. or obfections contained 
in the commeutailes bv Aboitiz, Lopez-CalderoD, & 
Lopez (Aboitiz ct al.), Barcclo & tbaight, Bchrcndt, 
Coenen, Collerlon & Perrv, Edelman, Freeman, 
Gilissen, Morin, Morsclia & Bargh, Seth, and 
Watkins & Rees concern my neglect ol the obvious and 
massive ci^ntilbution c.>f the telencephalon to adult 
human consciousness. Let me assure these oomiueiitators 
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that I harbor no greater doubts than they do about its 
importance in tliis regard. However, the topic clearly- 
anuoimced in the title of mv tai'get article is not that of 
accounting for adult human consciousness, but w’hcthcr 
a conscious mode o! function is conceivable apart irom 
cortical mechanisms. In order in explore that question, T 
set out to search for grounds upm which some form oi' 
piieuoiiieiirjl cuiisclc)i.isness might prove to have fmictiimal 
utility at more bask.’ levels t>f neural organization, and if so, 
to try to identify nc-urai mechanisms at the level of the 
brainstem that might piaii.sibly implemenl siich a mode 
oi conscious funciinn, 

I found those grounds in the enhanced control 
economy^ which I suggest can be achievei.1 on the basis 
of interfacing target selection, action selection, and the 
ranking of nccd.s in what 1 call a “selection triangle.” f 
went, on to propose that the triad of large struclures phy-s- 
icallv cncia’ling the brainstem retieiilat' formation at tbe 
Ifwel of ihe midbrain, namely, the periaqi.ierliirial gray- 
matter. the superior colliculus, and the substantia nigra 
(or tlieir uon-imuiiinalian homologs/analogs.), implements 
a vertebrate selection triangle, most particularly through a 
direct luictnal interface of those three mainr midbrain 
components in the intormcdiatc-to-dccp (premotor, 
oiitpict-orieniedl layers oi the superior colliculus (Fig, 4 
of the target article), layers which, in tuni, project to the 
reticuliir fbnnation, I suggested, moreover, that the 
format in which that interface is organized amounts to a 
conscious mode of function, 

Needless to say, the phenomenal aspects of a candidate 
mode of conscious function implemented at that, level 
would lack innumerable characteristics of adult Imman 
wnsciousness. 1 suggest, for example, that the “world” of 
its tai'got selection domain would be devoid of three- 
dimensional objects, consisting instead of “a two-dimen- 
sional screen-like map of spatial directions on which 
potential targets might, appear as mere loci of motion in 
an otherwise featurele,ss noise field" (sect, 4,2, para, 10), 
I cv'cn suggest a concrete instantiation of such a phenom- 
enology-' in the svnthetic stimulus generated by Stoerig and 
Barth (200!). Such a visual world might appear threadbare 
to an adult human surrounded by the thiea-dimensional 
world supplied by his nr her forehrain visual svislein, but 
it would be a vtisual world nevertheless, Moreo\-er. I 
sketch a reason for why. e\'en prior to forehrain expansion, 
cotmrivtui access to such a simple wDrld might be jnefer- 
ablc to dwelling in the dark night of unconsciousness - 
namely, as a means to implement the selection triangle 
in ihe form ol an analog neural reality simulator - and 
bow a sy'stem \ielding such access might be structured. 

\fv' claim that the nested (nrmat proposed (nrihe reality- 
simulator aiiiouiits to a oonsvious uukU' of fujiLtioit (sects. 
4.2 and 4.3) obviouslv rcaches into the depths of defini- 
titmal matters pertaining to consciousness, aiid accord- 
ingly’, is unlikely to bo sotllcd in iho short term. Suhicc it 
to say' tiiat it accor<is well ^\^tll the most global outlines 
of our own sensory- comsciousness, from whose implicit 
ego-ceiiter inside our body we gaze out at oiu' w'orld - a 
wwld that remains imperturbabiv stable, despite the 
body-based mobility ol the receptor arrays which are oiir 
sole source of infornialinn abnui a physical uniworsc. 'I'hc 
key* to understanding mv entire proposal is this vaiy 
claim, namely, that a neural ari'angemeni which nests 
a body map witliin a w'orld map around tlie origin oi 
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a sliared coordiuate sx^stein (all tliree together sendiig 
economy of orienting for the fulfillment of needs) is con- 
scious l>v virtue of tliat ven' arrangement itself, irrespee- 
tivc of its level of cognitive elaboration. This is because 
such an aryangamcnl piaces a ‘'subject’' ((he implicit per- 
ceplaai egn-cenler under the inlliience ol motivational 
bias/ in the presence ot sonietliing other than itseh 
(l>odv and world, however primitively iiupleiiiented), and 
accordiiiglv, supplies the inhereniJv ^jerspectiwal (and 
asymmetric ) relation which 1 believe supplies the principal 
diagnostic criterion for consciousness as such (VTerker 
i997). 

1 do not expect this claim to be taken at face value bv 
just stating it, but it is essential to realize t’lat the question 
]nosed in mv target article is not ‘ v\'hat is the neiu-al organ- 
ization of adult human consciousness?” but rather "mi^t a 
lamprey conceivably he conscious, and il so, what, might 
this imply (nr ilic ncnral organization ol consciousness 
moie generally?” (innsideiing that, in ultimate terms, 
the only consciousness for which we can ever Isaw direct 
evidence is our uvMi, individual one, all such questions 
must of necessity be approached on indirect, circumstan- 
iial grounds. Vly target aiiirie accordingly armvs a highly 
diverse sei. of findings and arguments drawn from a 
range nfdisciplines spanning from comparative neuro’oj^’, 
to beluivior<il neuroscience, to clinical neurolog)' in order 
to sketch the outlines of at least one conceivable, if still 
tentative, affirmative answer to the lamprey question, 
and to cdiice some of its consequences for our conception 
of the neural organization of eonseiousness more 
generally, 

Such a bid obviously does not amount to an account of 
human consciousness in lull flower, let alone to a claim 
that its contents might “fit inside the midbrain,” as it 
were. My iarget article elaborates on the far more 
limited aim just sketched, and by pursuing it 1 can 
hardly be faiilted for neglecting the rorebrain contribution 
to consciousness and the mechanisms that underwrite it, 
however important they may be in the final analysis. 1 
have not even ci>mmitteJ myself in the target article to 
an answer to the interesting and weighty question raised 
in the coiTiinenlaiv by Doesburg & \\hrd: namely, to 
what, extent, ifany, the putative phenomenal content sup- 
ported by ail upper brainstem mechanism along tlie lines I 
sketch might, in fact, form part of the contents of normal 
adult human consciousness (see my response to their com- 
mcntaiy, further on). All 1 have ventured to suggest fs tliat 
in the absence of a cerebral cortex, and upon its prenatal 
loss more specifically, (he braiasteTi might be capable of 
supporting a form of phenomenal consciousness on the 
basis o! its own highly conseived and sophisticated 
seiisojy-motor- motivational circuitry. 


R2. Blindsight, consciousness, and self-report 

The a))proacli just sketciied would nevertheless be point- 
less if it could be shown that the ver}' possibilitv' of 
phenomenal consciousness were, in principle, abolished 
in the absence of all or some pai't of the tclcncophalic 
machinerv, 'I'hc much debated issue of how' so-callod 
blindsight might bear on consciousness theoiv' has been 
inLer].)i'eted by some to do just that, and because the 
issue was mentioned in this sense in commentaries by 


/ie-vp(?n.s<;/Merker: (,k:>nsc,ioiisnpss withoni a cerebral cortex 

Behrendt- Glassmunn, Piccinini, Watkins & Bees, 
Schlag, and Doesburg & Ward, a general comment is 
in order. 

Blindsight refers to phenomena such as \isuallv guided 
reaching and iow-levei VTSua! discriminatory rapacity 
exhibited by patients with cotiica! blindness caused by 
damage to their geuicuiostriate visual system, It should 
l>e clearly lecognized that no mysterv is attached to the 
basic fact that visual infonnation may control liehaxior in 
the absence of a gcnicuiostriate system: a number of 
visual systems complete paths Item the retina to motor 
control suhc'oriically, and others - notably the tccto- 
pulviuar s\-stem - do so bv traversing extra-striate cortic'al 
paths (GoiKMe 1996; Ingle 1991: Wdller 19SS), The issue 
of blindsight in cou.sciousness tlieorv' concerns which of 
these systcm.s might support visual aw'airncss and which 
ones do not. 

If (hr verv'' i^Tossibilitv of visual awareness were to he 
abolished by striate cortex lesions, then primaiy visual 
cortex would be uecessaiy for visual consciousness, and 
tliis by extension would support a corticocentric model 
for consciousness more general!)' (though even then 
Spragup-elTect type phenomena mav complicate maiters; 
sec Pdp[>el and Hichards !97i). i'his issue is controversial, 
and has been repeatedly reviewed (Clowey 2(K)4: Pollen 
200t3; Tong 2003). \Ve need not, however, enter into its 
details, because a cnicial set of findings on the star 
patient of the blindsight research, known as GY in the lit- 
erature, has radically recast, the bearing of those phenom- 
ena on oonseioiisnoss theory, Studios on this pationt 
accounl Ibr a disproportionate share of the blindsight. lit- 
erature, and for years he maintained that although he 
was aware of “something” during stimulus presentation 
in his affected visual ficl(i, it did not have the character 
of a visi.tal poroopt, However, by asking him to match 
this “something” to synthetic stimuli presented in his 
good visual field, i|. has now been shown (hat his percept 
iiev^ertheiess is a distinctly visual one (Stoerig & Barth 
2001 ), 

In this patient at least, a destnictive lesion of piimaiy 
vnsual cort.cx has not eliminated the possibility of phenom- 
enal visual consciousness in the allecied pads ol his visual 
■Held. Thus, until the blindsight phenomenon has been sys- 
tematicallv subjected to the “matching’ test, the presump- 
tion should be that blindsight phenonmeiia harbor no 
radical iiupUcatious for consciousness thcorv'. There is a 
further lesson for consciousness research in this develop- 
ment: 'fhc av'ailabilitvi’ of verbal solf-rcport in humans 
has been regarded as a fundamental tool and asset ol con- 
sciousness research, vet here is a clear instance in wliicli 
reliance upon il has vitiated the inlei'enros diuwn from 
exactmg laboratorv' studie.s. Verbal seif-report bv no 
means provides a ''gold-standard” for determining the pre- 
sence or absence oi awarenfi.ss (a noint also made by 
Anand), particuiarly so in the many inlorosling oiroiim- 
stances in which potential contents of consciousness are 
margmal, imfainiliar for a v'ariety of reasons, degiaded, 
or near threshold. 

It would be most natural and understandable if v’hat GY 
meant by a visual percept were something like a ‘'visual 
object,” an insiancool the fully formed throc-dimensiona! 
object perc.ep(ion Ibr which (be cortical visual system 
evolv'ed, but which, of c(;urse, is not the oiiK' idiid of 
visual experieuce possible, The sample of the sviithetic 
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stiinuius accunipainiiig tlie Stoerig and Bartii report is 
most illuminating in this rcgai'd. and is all the more inter- 
esting from the present )>erspeetive, in that the percept Ls 
of a kind that might plausibh’ be supported by collicular 
rnerlianisms. Nofe also (hal e\en a meiliodologicnl 
advance such as lhaf l■ecenl!y reported by Pei'sauri and col- 
leagues iPersaud et al. 2007) will have to contend with this 
difficulty of knowing what an expc^rinieuter s (juestioii 
does, ill fact, mean to the person to whom it is put, a 
problem familiar to anthropologists. In sum. then, tlic evi- 
dence Irnm siiidies of blinclsighi so lardoes not showihai 
visual awareness cannn! exist in the absence of visual 
cortex, and the phenomenon accordinglv does not elimin- 
ate the possibility that such awareness might he 
implemented at brainstem leyels, 


R3. Wakefulness, responsiveness, and 
consciousness 

’flic concept of wakefulness and its neural mechanisms 
also caused some problems, speciflcaliv in eommenis by 
Coenen, Moiin. and Piecinini. As olten liappens in the 
technical employment oC terms taken I'rom ordinarv' 
language, the technical usage '■\vakeiulness” does not cor- 
respond to what we uormalK' mean when we use tliat word 
in unsclfconscious speech, Wlicn vve say that someone is 
aw'akc, wo ordinarily mean to include oorniriand of the 
full range of faculties that tend to bceornc available to us 
when waking up in the morning, that is, seeing, hearing, 
volition, and conscious functioning more generaUv. Tliat 
is not, however, the way the tenn is used in pliysiologj’ 
and ncurolog)’, and particularh' not when the term “wake- 
fulness” is employed in iho context most, germane to our 
topic, namely, in the definition and diagnosis of the vx:gc- 
iative state (Andrews 19f)9). Here the usage is more 
specific; an individual whose eyes open as part of a lunc- 
tioning slccp-wakc cycle is said to be awake, in order to 
qualify as “vegetative” this state of wakefulness lunst 
cxciudc oonseiousness. 1 jCt us, for the sake of clarttv, cal! 
lliis stat.e of uncon-sriouf; uxikefulnirM “physiological 
wakeriilness.” 

In diagnosing the vegetative state one must exclude tlie 
possibilitv- that in addition to being awake in this sense the 
patient might l.;e conscious. ’Tlie neiiroh.'gic al tests for 
environmental responsiveness arc motivated by this neecs- 
sily. Thev are eiupleyed as proxies for consciousness in 
individuals belonging In a species whose conscious status 
is unproblematic (except in the context of certain notor- 
ious thouglit experiments), and who exhibit behavioral 
signs normally associated with consciousness (namely, an 
eyes-open phase in a slccp'Wal\C cycle), but who lack the 
capacity for self-report because ni neurological damage. 
Such rou 2 ;h and ready proxies eannni, of course, deliver 
a reliable verdict regarding the presence or absence of 
consciijusiiess. Indeed, when clin!<;id j)opulations diag- 
nosed as vegetative by their routine use are subjected to 
more rigorous scnitiny, ciToncous diagnosis is found to 
be a frequent occurrence (Andrews ei. ai. IftfXi; Ohilds 
ct al, !99.3; ’['resch oi ai. [991). Moreover, in overall 
terms. tlie diagnostic eiTor e.xhibils a consistent direction, 
such that patients wfio are in fact c:ousci{}us are more often 
classified as vegetative than the reverse (a circumstance of 


some interest in relation to the issue of consciousness in 
children with hydrancnccphaly). 

Tliis, then, is the context for my use of “avvake” and 
“vvakcfiilness” and “rCcSponsivcncss" in tlic target aiticlc. 
I carelullv avoid letting the term '‘awalce" stand lor ''con- 
scious.” but I alww’s add terms such as ‘'seeing, hearing” 
or other references to experience when referring to a con- 
scious mode of functi(.'n, Mv apyieal to seusoiy resj>ousive- 
ness is predicated oil the clinical context outlined earlier, 
and it has as its background the role that is played by chil- 
dren with hydranencephaly in mv treatment. Ti ligiires in 
my summaiy ol the capacities ol decorticate mammals, 
as well, for whom massive anatomicai, physiological, and 
hehavdoral hoitioh^es support the presimiption f;f a con- 
scious mode of uorriiaL waking, brain function (Seth et ai. 
2005). ’fhis makes the application of criteria derived from 
human clinical experience a reasonable approach in their 
case as vvyli, «il least provisionally, 

Thai, however, does not mean that responsiveness or 
purposive behavior as such, and withouc the constraining 
contexts just outlined, are relevant to the assessment of 
the prc-scncc of consciousness, Spinal reflexes, the 
various tropisms, and other forms of responsiveness exhib- 
ited by plants and uniocllular animals, and oven nonliving 
sv'slems such as thermostat-controlled cenii’al heating, 
should be enough to disyjose of that possibility, Respon- 
siveness certainly does nut entail consciousness, but in 
certain clinical circumstances the presence of scnsoiy 
responsiveness can move a patient from one diagnostic 
categci'V' to another, With that clarificat.Lon, I hope to 
have disambiguated the usage of “wakefulness,” and, in 
addition, to have removed any puz:^lenien.t occasioned by 
my treatment of I’csponsivc and puiposivcly moving 
medusas as noncoii-scious, while at the same time 
suggesting that tesjKmsivc and piirposivcly moving chil- 
dren with hydranencephaly are conscious (Belirendt). 
In ultimate terms, the distinction between conscious and 
nonconscious can never be made in behavioral terms, 
but hinges on the presence of a functioning neural mech- 
anism of consciousnes.s. 


R4. Emotion 

'llic topic of feelings and emotions was mentioned in 
numerous coiumentaiies, and seived as the main theme 
of thrtc of them, namely those of Izard, Panksepp, and 
Van Honk, Morgan, & Schuller (Van Honk el ak) It 
also figured more indirectly in [hose of Morsella & 
Bargh, .\orthoff, and Watt. In ordinary language, feel- 
ings and emotions are soinetliing one expetieuees, that 
is, tliev' are treated as inherently conscious phenomena. 
As such, they ai'c of centra! concern to any thcorv- of con- 
sciousness, and were featured in (he present proposal as 
one ofilic three principal domains ol its selection irianglo. 
The commentaries add 'a multifaceted treatment of the 
topic far beyond its sketchy inclusion in my target 
article, and the complementarity and agreement 
between that of izaiff, focused on human data, and those 
with a more comparative cast, is a welcome reminder of 
(he conserved nature ol (he ionndations ni niirpsycholngi- 
cal make-up. 

Each feeling/emotion “feels dilierently” and makes ns 
want to do difterent things (Sachs 1967; see also 
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Devor) , This is what I mean by their role as "biases” in the 
economy of consciousness, so well captured in the com- 
inentaty by Izard. His inclusion of “interest” among the 
emotions is \^’cll taken, and can be used to iliiistrate the 
point. T( makes ns want lo explore. Tn this capacity, it is 
of central importance lo (elencephalic mechanisms of 
learning, nieiuorx’, and problem solving, but it too has saib- 
cortical moorings. They include tlie hxpothalanius 
(Swanson 2ClOO). the midbrain dopamiuei^e sx'stein (see 
the interesting snmman’ in the c-omraentarv’ by Aboitiz 
elal.; Himzeek & Di.izel 2006), the hramstem underpin- 
nings ol ihe navigation svsiem (Sharp ci ai. 2()0!), and 
the niesopontine state conti'ol nuclei, whose important 
ehulinergic component is highlighted in the eommentaiv' 
by Collerton & Perrvx 

The accion-oricntcd content of fcclings/cmotions hears 
on the (piestion raised by Panksepp regarding iiowvw ait? 
lo conceive of ihe first origins of eonsoious organization. 
My suggestion is that the ernotionah sensory, and action 
aspects of consciousness were linked from tlje outset by 
providing the functional reason for a specifically conscious 
mode of organization, Izard points to the sensor.’ 
occasions for emotional reactions, which, once aroused, 
exert their regulator)' ellccts on behavior. The “innate 
releasing mechanisms” of eiholngv', ollen subeoriically 
organized, suppl)' a ricli source of coinpar<itive evidence 
in this regard, \Ioi'seUa & Bargh provide strildng illus- 
trations of how tlic action outcome, and the need to 
resolve potential eonflicts between inde^xjndent systems 
in order to achieve it, is intimately related to whether a 
ceiiain process intrudes on consciousness or not. This 
rationale may even extend to the visceral nervous s)'steit! 
mentioned by Panksepp, in that those aspects of it tliat 
engage consciousness would seem to be those that in 
one ferm or another require action on the body nr ihe 
cxtcnial world. Hunger and tliirst, for example, inherendy 
engage all three eompenenis eflhe selection triangle, hut 
even a vague feeling like intestinal distress may serv'e to 
halt the further ingestion of food that may have been its 
cause (see Morsella 6c Bargli’s conimentarv'). 

From these redectinns on tho topic of emotion 
addressed by these rnmmentaiors, T turn to what 
amounts In a modality, which m a sense straddles the 
bouiidaiy between an emotional and a sensor)’ sv'stem, 
namely, pain. In its often- acciu'ate loc-alizing capaciri' it 
selves a sensoiv function, whereas in its jvrepotent 
hedonic strength it epitomizes emotion. No other 
modality, save olfaction (which fi,gurcs in commentaries 
bv Freeman and Morsella & Bargh), comes even close 
to tliis inlierent coupling bfc?tween sensory and affective 
domains. 


R5. Pain 

Three commentaries address various aspects of the 
complex of theoretical, empirical, and cliiiiciil issues sur- 
rounding die perception of pain at perinatal, as well as 
adult stages of development (Anand, Devor, Brusscau 
&: Mashour). it is gratifying to have this response from 
clinicaiiy oriented invesligaiers, because no phenomenon 
casls the issues raised in iny iargei article into sharper 
relief tliaii the experience of pain. The reason is presum- 
abl)’ the biological importance of the information it 
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conv'evs, serving to alert an animal to a condition whose 
cemtinuation would lead to tissue damage and ultimately 
to death. Tlie iKX’icsiptiv’e system is accordingly giv’en 
high priority' among the brain’s signalling sv’stcms, a pri- 
oritv’ reilecied nol only in the muiliple mechanisms 
dev'oted to it along the neuraxis, from spinal reflexes to 
cortical representation (Prescott et ah 1999), but in tiie 
hedonic stieiigth vvitii which it intrudes on consciousness, 
Ov’erall. the pain sv^-tem deliv’ers the most powerful <.st the 
emotional-motivational “biases” gov’crning the “needs" 
domain oi (he selection triangle T propose as ihe kev to 
conscious (unction. 

The coupling of motivational urgency (need), appropri- 
ate Jefensiv'e measures (action), and swift localization of 
tlie offending source wutli regard to bodv surta(-‘e and its 
surrounding spac-c (tai'gct) is acute in the c^lsc of pain, 
and accordingiv. can be expected (e make an early appear- 
ance in the evnlutinn oflilc forms, as 'well as in ontogeny 
(in good agreement with the evidence Ibr prenatal pain 
sensitivity discussed in the commentaries). It must have 
helped shape the “optic brain" at the outset of vertebrate 
phylogcny, and today wo find it prominently represented 
among (he midbrain members of ihe proposed selection 
(riangfe: nol only in the pcriaquediiclal gray mat.i.cr 
(Behbehani HWo), hut in the iniertnediaie tn deep layei's 
of the su|>erior colliculus, as well (Bittencouii et al. 
2005; McIIaffie et al. 19S9; Redgrave et al, 1996a; 

Telford ct al. 1996; Wang ct al. 2000). 

.An upper brainslern implementation ofa mechanism of 
primary consciousness, sketched in my target article, may 
thus help resolv'e some ol' the concept uaf and empirical 
problems eticumbering an exclusively corticocentric 
approach to the expoience of pain so incisively presented 
and discussed in the commentaries, Parallels aic also 
apparent with probiem.s siiri'oiinding the dclinitien and 
diagnosis of the vegelative state. Indeed, pain may be 
the Achilles’ heel of this clinical entity, W^en, fnr ihe 
first time, a coma patient opens his or her eyes following 
a sharp cutaneous pinch, and thus clinically qualifies as 
having emerged into a vegetative state (assuming no 
additional scnsoiv rosponsivenoss), arc those eyes 
opened bv "an iinconscinus brainstem reflex”? Or dees 
their opening signify (he first lleeting emergence of (he 
patient into consciousness, propelled into that state more 
readily bv’ pain than other senses because its hedonic 
and aitjusing powtir exceeds that of other senses for 
basic biological rcasons? 

Such questions may be difficult to answer, but thev 
deserve our atteniion, not onlv’ inr reasons oi basic 
science, but bec'iiuse they are fraught with conseuueuces 
for medical ethics. Taken together, (he ihree “pain rom- 
mentaries” provide a luaiiy-faceted and rich treatment 
w'hich brings both of these a.spccts of tlic topic into 
focus. 'They substantial!)' add to and cxjvand upon the 
pcrs|>ecii’v-c I have tried to articulate. 


R6. Concerns about remnant cortex 

'llic commentaries hv Cocnen, CoUerton & Pcri’v, 
Freeman, and Watkins & Rees express concerns regard- 
ing (he possible role of I'emnani coriex in the rapacities 
expressed by children with hyriianencephaly. The large! 
article is v'erv’ clear about its presence in these children. 
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cUid a number ot reasons whv this factor is unlikely to 
pro\'idc an adequate account of their bchasior. One of 
these is the contrast between their visual as compared to 
tiicir auditoiy responsiveness, for which an account 
based on hiuinsiem mechanisms provides a fit, w'liereas 
a cortical one does not. Here, T oniv wsh to add that (he 
tborough documentation and study of tlie capacities of 
these chiidi'en has barely begun. My summary account is 
a j>reli!i]indrv' (.me and in no way definitive, thougli it is 
my hope that it may provide a stimulus for the sv^tcmatic 
kind ni siisdy that evenliially will issue in a comprehensive 
accoiint of their capacities, including details about what 
contribution, if any, spared cortex may make to tliose 
capacities. Tliere are, moreover, children who li\^ 
without a!iy cortex at all, and some are bom eiitirely 
v^ithout telencephalon (ancnccphaKh. Their cap^dtics 
ton await systematic study, which will help determine 
ihc extent to which rcmnanl cortex may play a mic in 
hvdiananrephaly. 

Freeman als(3 asks ci1k)t,U the extent (.>f cortical removal 
in the studies of experimentally decorticated animals. In 
the studies by W'hishaw and Kolb cited in my target 
article neocnrlex plus the narlly alincorlical cingnlate 
gVTiis was always removed. Kvon more extcnsKc ablations 
do not necessarily alter miiromes in broad terms. Thus, 
the mating ability of decorticate male r<its is not reduced 
bv including the hippocampus in the removal (Wliishaw 
& Kolb 1983), and even more radical damage, s\.ich as 
total rcinoval of all teloncenhalic tissue, docs not prevent 
a rat from performing and* leaning in an avoidance test 
sil.iiai.ion (TTiislon &r Tnmaz lOHb). Titis, of course, dees 
not mean that decorticate animals do not have deficits 
(see, e.g,, 'Wl.iishaw et id. 1981), uor that different 
extents of lesions do not make a diffcj*cncc in outanmes. 
Rather, the bearing of these interventions on the topie I 
cxploi’c is that a basic level of diffcrcntiatcd and coherent 
behavioral oompetenee siuvives even complete cortical 
removal 

ihc above six topics, then, cover my gcncml rcs}>onsc 
to over-arching concerns reflected in the commeutaiies. 
’I'hcv raise numerous additional issues that dcscivc 
serious consideiation, T cannot hope to rover them all 
in this reply, but T will attempt to deal with a set of 
lurtber specific issues on an individual basis, in the 
hope of adding precision and perhaps removing some 
niisappreheusioiis. 


R7. Other specific issues 

I arji in perfect agreement with Barceld & Kijighl's 
detailed demonstivitiun ot frontal toy) down iuiluence on 
the ccnti'cnccphalic system. 1 would only add that such 
control is exercised “in cortical terms,” that is, on the 
basis oi cortical inlnrm.aiinn, and that cortical information 
may not always be decisive for tlie global control of beha- 
vior. Let us assume that while a macaque is reaching for a 
manipulandum to deliver its verdict regiu’ding a visual 
pattern discrimination, it suffers a sudden, sharp sting 
irom an insect which has worked its vv'av’ into the labora- 
toiv' undciccicd. ’['he nurc;iquc will withdraw' its hand 
and launch delensive measi'res, some of wbich mav* be 
initiated y)rior to the comy)letioii of a yirefroutal iufor- 
niation path. My suggestion, far from uovel (see Pres(X)tt 
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et al. 1999, and references therein), is that some of these 
“early” effects engage mcsodicnccphalic structures 
servajd by effector ].)aths of their own, and that frontal 
engagement belongs to the swift follow-up bv which corti- 
cal mechanisms assess (he significance of (he event. The 
latter proc'css W'ould eiigvige the entire circuitry outlined 
in Figure 1 of the commentarvL Bareelo & Knight s co}j)- 
mentaiy reminds us of how- closely the so];.tliisticated 
attainments of cortical mechanisms are tied in to the 
highly conserved mesodicnccphalic machinervy in this 
case, specificaliy (o (he inlermeniaie layers ol (he superior 
colliculus, which figure promincn'ly in my proposal. 

Issues already covered in rnv first three general topics 
repeatedly aj>plv to Behrendt’s coiumeiitaiy. Some 
further inattei's follow here. Behreiidt refers to thalamo- 
corticallv dependent phcnomcn.al contents of conscio\.ts- 
ness such as dreams and hallucinations .and asks how 
they might rcialo to ihc brainstem sysierns I nntlinc. 
SkcIi conJents are of coni’se (hakimororiical (see iny 
response to Doesburg &: Ward), but the superior collici.i- 
lus is likely to be engaged under these circumstances no 
less than is the inferior colliculus. The superior colliculus 
does not remain passively open to sensory' ail'erence irre- 
spcclivo of siagf)s olThc slocp-w’akc cycle or levels ofvigi- 
lance. fake (he thalamocorlical complex, it is yoked In 
sleep-wake cycles througli projections from tlie mesopon- 
tiue state control uucUn, and its unit responsiveness and 
intrinsic intcraction.s arc cxqixisitcly sensitive to slccp- 
vvakc stages, as well as to levels of anesthesia, something 
which applies lo its deeper layers in particular (for 
recent examples, see Brecht, el. al. 1999; 2001; Wang 
et al 2000), 

■fhe possibili^ that mcsodienccphalic mechanisms 
implement a fii-st form of conscious function docs not 
rob unconscious prooxisscs ofplaccs to hide. As ihc enm- 
menlarv' by Morsella & Bargb makes clear, (he cerebral 
cortex it-seir is one of these “places.” The basal ganglia are 
aiiodier, and there is room left for them in the mesodieu- 
cephaion as well, bccaiisc the sbiicturcs 1 invoke occupy 
ouly part of tliat territoiv. Nor should the cerebellum be 
overlooked in this connection, ’ihc abstract diagram of 
nw Figure •'5 includes three different, and bi-directional 
principal interfaces for iinrnnsrioiis activity, explicitly 
noted in the legend. 

Bebreiidt misrepresents my position on the nature of 
the evidence forcoitsciou-sness in children with hydraiieu- 
ccphaly bv joining a quote from my text to a context to 
which tlic qtiotcd words clcai'ly do not belong. As refer- 
ence In (he (arget article (end ni T(h paragraph nl sect. 
5) will show, it is the “absences" of absence epilepsy in 
these children that T call “a weighty piece ol evidence 
regarding theii' cou.sciou.s .status” and not their expressions 
of pica.surc or excitement - a v'cry different matter, 
indeed. 

Finally, the ogo-centor that plays a crucial role in my 
scheme should not be identified with self experience, if 
the latter is taken in its refiectiv'e sense (see N{)te 1, and 
Noi'Uioff). I invoke, in this connection, a striking 
expression of Schopenhauer’s, flcfcrcncc to the page i 
cite will show (hat Schopenhauer (here says exacily 
what 1 claim him jo be saying, Bchrcndl is corrcci, 
bovvev-'er, in identifying my position regarding conscious- 
ness with that of philosophical idealism, (hough T preler 
not to use tlie term on account of the histuiy of 
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controversy, iiiisimderstaiidiiii:;, and misuse \vitli which it 
has been burdened. 

Mv geiiei'al coinirieiit (Jii mv neglect of the forehmin in 
the tai'gct aitiele, and the comments on \^ukcfuliicss, apply 
[n Coenen's coTTimaniai'y. TTere, T only want, to note that. 
Meeren el al. (,20{!.”, oiled in ihe target article) dilfer 
from Penfield and Jasper regarding the iiiecliaiiisin of 
absence ei.ulepsy, princi))allv l>y denaonstratiug that 
absence seizures can l.‘e initiated from coitical locations 
(something for\^’hich Penfield and jasper had seen no c\d- 
rlenee w'nen slinnilaling ihe exposed coiies eieclrically, 
ailhoiigh other I'orms nl soizi.ire wore thus induced; Pen- 
field 6c Jasper ?Ly54), and not with regard to the involve- 
meiit of subeoitieal stnictures as such. 

Besides recalling m>' usual eayeats regarding my neglect 
of the forebrain, Docsburg & Ward’s comracntaiy gives 
me ihe nppnrtnnily to address ihe issue of how one is to 
conccivo oftlivO relationship bciwocn aputaiivc brainstem 
mechanism nl jn imaiw rnnsrinusness and “thalamocortical 
consciousness” in phi'itovmtxil tenns. I sldrt this issue iu 
my target ai'ticle, which gives only the most rudiiiientar}’ 
sketch of some of the circuitiy that relates the two anato- 
micallv, but does not venture In suggest whal might follow 
in phenomenal (erms from that relatedncss. Docs any 
aspect ol mesndiencephalic phenomenal content “show 
up" among the contents of adult Imuian consciousness? 

I assume, as a matter of course, that tlie contents of 
adult human consciousness ai‘c lai'gcly products of the tha- 
lamocoriioal complex. Considering onr visual sonsniy con- 
sciousness alone, ir is east in the format of a panoramic 
three-dimensional world filled with shaped objerls in 
complex mutual relations, 'Hie telencephalon is needed 
to stage such spectacles, whether one relies ujxjjj an 
avian “wulst” or a mammalian ncocortcx to gain cntiy to 
them (rf. Edclman). Imagine now using a clever projec- 
tion system which allows one to superimpose on that 
scene elaborated by the forebrain an appropriately 
scaled miJbrain rendition of the same scene. Tlie 
phenomenal content of the latter, i have suggested, may 
resemble “mere loci of motion in an otlierwise featureless 
noise field” (sect. 4.2, para. !0). As such, it would have 
nothing substanlial to add to ihe roiiical phenomenclogv’. 
Tn fact, it might not even be delected in such a superposi- 
tion, though it might be detectable by appropriate psycho- 
physical procedures, 

If fi>r no (;ther reason than this “dvvarfiiig In' contrast,” 
the phenomenal content of the mcsodicnccphalic mech- 
anism is unlikely to make much of a contribution to the 
phenomenal content of creatures equipped with a 
massive thalamocortical complex. Yet, as the relative size 
o( this complex shrinks w-ith diminishing encephalizaiion 
index across mammals and l.>ey{;nd them into vertebiutes 
without a ncocortcx, that contrast will diminish apac-c, 
with c^•'cr more of a relative contiibution to phenomenal 
consciousness being made by the upper brainstem mcoh- 
anisrii. This is my alternative to the assuniption that func- 
tion “migrates” Irom midhrain to Ibrebrain in the course ol 
phylogenv (“corticalization of function”), an issue dis- 
cussed with reference to consciousness by Sewards and 
Sewards (2000,). Mv alternative obviates a need to invoke 
any Inrm of active suppression of the midbrain content 
ol consciousness as encephalizaiion progresses. Kv'en/ 
function stays intact where eviilucion pnwided a ueiuul 
mechanism for it; yet. as new, sophisticated mechanisms 
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ewlv'e, sv’ntbesizing e\’er more impressive "realitv simu- 
lations.” interest or focal awai'cncss naturallv dwells 
w'here the richest mformatiou exists. In our case, that is 
the forebrain, whereas for a lamprey, it is likely to be its 

multimodal tectum. 

Given that I incline to discount a substantial contri- 
bution ol midbrain content to the phenomenal content 
of iutact, adult human c<.uiscioiis contents, how is one to 
ctoistrue tlie fact that at the same time I hold that the 
mcsodicnccphalic sv'stcm is ■'integrai to the constitritioa 
of the conscious sUrle”? The issue deserves a fulier discus- 
sion than i can provide here (see also my response (n 
Watkins & Rees), but in all brevity, the reason is that 
the tandem arrangement of zona incerta/ superior collicu- 
lus is an integral part of the real-time logistics of the Ruic- 
tional economy of the forebrain. Bv’ being tied in to the 
relevant higher-order miciei of [he lhaiamiis ihrnugh 
direct and proiviincnt projections from both coilicuiiis 
(excitatoiy) and zona incerla (inbibileiy), this tandem 
arrangement is bound to affect the actual moment-tu- 
luonieut composition of the contents of adult human con- 
sciousness. In light of the ubiquitous intiinsic inhibitoiy 
connectivity of ihe zona incerta, its role in this regard is 
likely to include swift and caiegoricai dcoisinns among 
rival contenders lor awareness at. a truly global level of 
gating (substrates tor whicli are scarce in tlie thalamocor- 
tical complex itself, though this issue too deseives a more 
thorough discu-ssion than 1 can provide here). In view of 
the midlinc-strivldling commissural connectivity of the 
zona incerta stressed in the target article, this global 
, gating should extend across tlie midline, a point of 
potential importance for our understanding of neglect 
svndi'omcs (“cxtiiiccion on double simultaneous stimu- 
lation”; see Bender 1952), 

In sum, the c.irciiilty is there, exotiing powerful synaptic 
elfeelson the higher-ordei' nuclei ofthe ihalaiuus (Bariho 
el al. 2002). In viewoflhis, it. would seem that no aceouiii 
ofthe neural mechanisms responsible for the moment-to- 
moment composition of the contents of human conscious- 
ness can lie complete without incoiynirating the zona 
incerta/siipoiior ooiiiculus tandem circuitiy- in its 
scheme. It intrudes direclly on forebrain fimctinn. not 
bv adding its own phenomenal contenis to ihe Inrebrain’s 
contents, but by supplying directly to die higher-order 
thalamus a running account of its own dual distillate of 
widesyiread convergent affeieiice. Since the thalamic 
nuclei they address in push-pull fashion ai'C those most 
directly tied to attention, neglect," and consciousness, 
input from the tandem cireiiilrv forms pari nl ihe 
balance of forces through which rival claims for av'areness 
are settled, and. il my pmp.isal has any merit, even helps 
settle them. I am sugge.stiiig, in other words, that the 
mcsodicnccphalic circuitrv-’ is an integral part of the fitne- 
tion of selection in the thalamocortical complex, which 
Docsburg & Ward hriolly disciiss in iheir iinai para- 
graph. This vvould make the midbrain, and not the 
dorsal ihaiamus, die “ha’se” ol even ihe most elabniated 
luechanisin of consciousness, in good agreement with mv 
proposal tliat it is from that base that it originallv expanded 
by the addition of ever more sophisticated circuitiv from a 
rostral direction. 

Gardner's commeniaiy brings up a number ol issues 
at the interface ol robotics and decision theory relevant 
to the theoretical background of my perspective, In mv 
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target article I use “optimize” iti the sense of “acliieve 
savings.” rather than in an\' matlicmatically dciincd sense 
of optimality. Tiie claim is that e!.|ui))ped 'vith the selection 
tiianglc interface, an animal will achieve a more effieient 
daploymenl ol ils nrieniing behavior than would be poss- 
ible in iis absence, Tis very purpose is elTicieni. real-iime 
management ol the iiitui}' trade-offs and compromises 
enforced by the multiple iiet^ds, acticjiis, and targets that 
must find matches as opportunities present themseK^s 
o\'cr time in a lively and unpredictable world. With 
regafrl lo ihe seminal coniributions ol Brooks it should 
be noted (hat bis programmatic iniroduelion oi layered 
control architectures specihcaily excluded the kind of 
mechanism I propose. Among his guiding principles we 
find little sensor fusion” and “no centicil models” 
(Brooks 19S6, concisely summarized in Prescott ct al. 
1999). Massive sensor fusion is inanifesily present in ihe 
superior colliculus of all vertebrates, and is incorporated 
directly into ihe “central model” of my pro|X)sed “analog 
realit)' simulat{;r” (its analog nature setting it apart from 
every such model cast in the form of symbolic represen- 
tation, it should be noted), ’i’hc only way to inti*oducc 
such a “central model” without preindice lo the consider- 
able advantages on'ored by layered control is (o place its 
nodal machineiy at (he highest level ol the control archi- 
tecture, and let its output contribute wlrat is more akin 
to a bias thair a command hr the ccirtro! of beliavior, as 
in the present proposal. Hcncc, the emphasis 1 place on 
identifying whai in fact ennstii.ulos the “highest level” of 
the vertebrate brain in eontml terms (rather than in oogni- 
i.ive ones). That, of course, does not mean that 1 iocale" 
adult human coirsciousness in the midbrain. Wliat I do is 
to locate the "base” of the thalaniocorticallv expanded 
human reality simulator in tire midbrain (for which, see 
my response to Docsburg & Ward). Concerning (he 
possibifity of “in silico consciousness” see my concluding 
remarks. 

Regarding Gilissen's query about .self-recogniton, I 
refer to my first and third gcnci*al responses, with 
further details in mv res)X)nse to Doesburg & Ward. 
Cilissen's fascinating account of the eompotcnecs of 
jumping spiders reminds us that analogy (similar solutions 
to similar selection pressures) is (he comipanion to hom- 
olog}' (similarit)- on account of shared ancestiyd' irr tire evol- 
ution of life forms. This makes it unsafe to iissume that a 
conscious mode of function will be found oiilv in <jm- 
own evolutionary vicinity, it also tells us that the familiar 
relations of the vertebrate brain plan will give us little gui- 
dance when we go outside our own phylum looking lor 
fellow conscious creatures If my suggestion that the 
savings ollered by the selection triangle drives ihe evol- 
ution of consciousness has any merit, we w«}uld nev'erthe- 
Icss not be groping entirely in the dark when embarking on 
such excursions, A neural intciTacc between action selec- 
tion, target selection, and moiiva(ion, and in command 
of oiienting, would be the first thing to look for, witli senu- 
liny ni its fori's'ial coming next. Gihssen’s account ol 
iumping spiders tempts me to go looking for such an inter- 
face in a species of Portia, and 1 thank him for putting me 
on iis trail. 

Glassmann raises and alludes to so many interesting 
issues that a lengthy essav would be needed to cover 
their full sv.'eej>. Let me tiierefore pick out a few items 
only. Ilis observation of a transient dissociation between 


pitch and yaw components of orienting in cats with large 
cortical lesions is interesting from the point of view of 
the ceiitrahty' assigned to an intermediate spherical coordi- 
nate system for orienting responses in m\" treatment. He 
asks wiieilier intermodal and iniramodai plasticity occurs 
in tire mesodieiteephalon itself, and the ans\ver is indeed 
yes. For a striking demonstration of intermodal plasticity- 
in tire tectum, see Hyde and Knudsen (2001). The issue 
is relevant to the 'question of learning in children vv’ith 
hydrancnccphaly, alluded to in my target articic. I'hc 
imporiani (opie oi working niemorv and its close relation 
io consciousness, finally, was given lar ion cursorv a treat- 
ment in my targe^t article. Glassmann helps remedy this 
shortcoming, with additiunai reference to the to|>ic being 
provided by Aboitiz et al. and Bareelo & Knight. 

Kraiizlis provides a concise summary of experimental 
evidence bearing on a collicniar role in target seleclinn, 
with special rererenre (o its eansal role, I'arlicnlarbv 
useful is his rareful delimitaiinn of what W'e know with 
some assurarree from still unsettled issues. One of these 
is the extent to which the colliculus might reflect decisions 
made clscxirerc rather than make them itself, an issue also 
raised in the commentaries by Barceld & Knight and 
I’rcseoU & Humphries. ’I'licrc is no doubt abniil (ho pro- 
minence of ils nigral and frontal cortical inputs in this 
regani; yet, considering the vast diversity of afferents con- 
verging on the colliculus below its stratum opticum, and 
the richness of interactions taking place within the collici.i- 
liis ifsoir, it. would seem that ihese sources might not. 
alw'ays be able io determine outcomes uniquely, 
llow-ever, as Krau7li.s points out, that is an issue on 
which evidence is needed, promising another installment 
in the unfolding story of coUiculai' competence so well 
summaiizcd in his commentary. 

1 have repciatcdly referred to the commentary by 
Morsella&Bargh, and hei'e T want, to add only a lewcom- 
menls, Their concern with identifying processes within ihe 
overall economy of brain function that enter corjsciousness 
and tliosc that do not, and what may accotnit for the dififer- 
ence. is a powerful tool in corning to grips with the nature 
and function of consciousness. I made some halting steps 
in this direction in a previous publicadnn (VIerker 2005), 
and find the evamplos provided by Morsella &* Bargh In 
he both striking and apt. The approach could be extended 
into the compilation of a systematic inventory’ of such 
“included” and “exch.ided” fimctions. Their si.rggestioii to 
exploit timing relations is well worth pursuing, it is an 
interesting fact in tlris connection that the direct retinal 
projection to (he colliculus and (he ^■erv indirect one via 
lateral geniculate, visual cortex, and thence to colliculus 
are roughly malehed in their coliicular “arrival iiiTie'' 
(Berson 1988; Waleszczyk ct al. 1999), Irr terms of the 
approac-h more gcncrallv, 1 would hesitate, however, to 
rely dii'cctly on the more extreme of the time cstim,atcs 
provided by liibei (see Libc( ol al. (979), on accoual of 
the problems encumbering their interpretatioii (.Pockett 
2(X)ft, provides an entry lo ibis issue). 

My general comments on deliberately neglecting the 
telencephalon (commissures included) and comments on 
the term “vvakcfulnc.ss” both apply to Monn's commen- 
iarv’, but some sprxific errors ooniained in it deserve 
additional notice, fie mistakenly asserts ihai my delinition 
ol consciousness exciiide.s iis sell-rpllective leri'n. In mv’ 
use of the Indian “scale of sentienc'c” for definitional 
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piuiDoses, I say that “Each ‘stage’ in tiiis scale, fn>m mere 
experienced sensation to sclf-eonsciousnoss, falls within 
the compass of I’onscdousiiess as here defined, and presup- 
poses it" (target aiticie, sect, i, paiyi. 5). its fourth stage 
reads. “So diis is T who am alleeied by this which is so” 
(seel. 1, para. 4). an admirabiy roncise lormi.daiion of 
selF-reflective awareness. I go on to refer to animals with 
advanced degrees of eiiceplialiiiation as the hLa^ly posses- 
sors of this form cjf awareness, In iny definition I include 
all possible forms of consciousness “from mere experi- 
enced sensalion In seir-ennscionsness.” making ibis a 
■'broad” dcfinilion, whereas Morin prefers lo exclude al! 
but its self -reflective ('full blown’) varieties from serious 
consideration. 

Self-reflective consciousness is (;ertainly a vvorthy topic 
of study, and if ray I'cfcrcncc to it as "aldn to a luxiiry” 
seems disparaging, T apnlngi7e. Hnl lo he coiiscious is 
not nrressarilv to ho seii-ronseioiis oven in the ease oi 
adnli humans, as Morin himself has usefully poinled out 
in connec’tH^n with its intermittexicy in evtfrydav circum- 
stances (Moiin 2006, p, 366), Moreover, by neglecting 
the distinctions drawn in my general comment on w^akcful- 
ness and responsiveness, Morin erroneonsiy claims that 
neurophysiological evidence has supported ihc oonolusion 
lhal. consciousness is possible wilhnal a cortex (or quite 
some time now, It is only for “physiological wakefulness” 
that such agreement e.xists, a state wliich is a presupposi- 
tion for consciousness but docs not include it (see my 
gnncral commeni on w^akcl’nlnoss). II thcrcibrc falls 
outside the compass of my definition of oonsoionsness. 

To avoid the danger of misidenlifying aspects unique lo 
a specialized form of consciousness as generic attributes of 
consciousness itself, a broad sampling of valid exemphirs is 
desirable. Moreover, a focus on “fuIl-hlowTj” instances 
raises the quoslion “whose riill-hlownnoss?” Arc w’c lo 
exclude patients with global aphasia from exhibiting any 
awareness worth our consideraiion because ihev lack 
“full-blown" human consciousness, which |>erforce 
includes language competence? Better, then, to first 
abstract a common deiioinincitor of conscious states frcuu 
their many forms (Morkcr 1997), and lot what thm* share 
rather than w'hal divides them infbnn our conception of 
ihe naliire of conscious function. 

As far as I can tell. Picciniiii has understood the main 
lines of my proposal. With reference to his fourth para- 
graph, I hope that it is clear that I think that the conscious 
contents of children with and without hydrancnccphalv 
differ, though both arc of a phenomenal kind. 1 do not, 
however, Ihink lhal ihe disiinclion helween them relates 
to tile phtlosopliical distinction betiveen creature coii- 
scioiisness and stale consciousness. The reason is lhal I 
think McBride (1999) was coixect in pointing out that 
the philosophical distinction is in the nature of a gramma- 
tical difference pertaining to how- w'c use the w’ord “con- 
sciniisnoss” in dincreni siiualions. and docs not 
con'espoiid to different psychologiciil or ontological 
kinds ol consciousness. 

Prest!ott &L Ifumphries' challenging coimiieiitarv' gives 
me an opportunity to clariff some essential aspects of the 
“seleclion (r; angle" skelched in mv proposal, because ibev' 
have misread iis componcnls, 'i'hcsc arc not hvpoihala- 
nuis. periaqi.ieduclal gray, and colliculus, nor does ihe 
zona inceita replace the basal ganglia as the piiucipal 
mechanism for action selection in my scheme. 
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The action selec-tion vertex of the proposed selection 
triangle is explicitly assigned to the basal ganglia, as 
follows; "Tlie tliird memlier of tiie selection triangle 
enters this system tiirough the prominent projections 
from ihe subsiania nigra lo ihe iniermediale collicular 
layers [refs.J. Here the final distillate of basal ganglia 
action-related information is interdigitated widi the latti- 
cework of hist(x;hemicallv defined compartments that 
organize the input-oiiquit relations of die intermediate 
colliculus” (sect 4.2 of the target article}- That is, hypo- 
ihaiamiis and periaqueduclal gi'av- are boih pari o! ihe 
“molivalion/cmoliotr” vcrlcx of (he Iriangic, iis action 
selection domain being occupied bv the basal ganglia by 
way tff the substantia nigia, with the superior colliculus 
itself suppKung the target selection vertex, 

1 did not inti'<oducc the selection triangle as a mechan- 
ism for arlion seleclion. bul as a mechanism of conscious- 
ness. -As such, it i<akcs ihc- nulpul nfaciion sclcciion as only 
one of iis lliree principal inpiiis; and by inierfacing the 
three witliiir a mritary coordinate framework tviug 
together ego-center, bodvs and vvorld, it delivers a 
higher-order informational quantity (say in the form of 
a vector in a mullidimensional space) lhal. is added as a 
Una! optimizing bias ioihe global coniro! of behavior, prin- 
cipally as a means of enhancing ihe econointj nl'oi'ienling 
behavior. That control - action selectiotr included - 
could and perhaps would take place without it, but with 
a reduction (of unknowTi magnitude) in the efficiency of 
i.ho overai! deployment of orienting behavior towards ihe 
satisfaction of needs, according lo my proposal. 

•A more precise specification ofihe “nigner-order infor- 
inational quantity” generated by the selection triangle 
awaits the formal modelling of the neural roaliti’ simulator, 
and ultimately its matlicmatical formalization. Presum- 
ably, dynamic inicracl.ions ai the sclcciion Iriangle ini.cr- 
I'aoe are such as lo define a unique location within it ai 
each successive momenl. of psychological iime, a location 
W'hich, informally speaking, would indicate a direction of 
“prevailing concern or preoccupation of the moment,” 
Such matters are, of coarse, not always reflected in overt 
behavior, which is one of the difficulties in dealing wnth 
consciousness i-aihor ihan behavioi', The closesi. lhal I 
can come lo a generic characterization of iis nalure ai 
this point would be "consequentiality,” if one includes 
within tlie scope of that term both innate iuid acquired 
grounds for what might “matter” t<; an animal (for an 
acquiix^d aspect, see Mcrkcr 2004a, pp. 572-73). 

It is a.s a mcchanfsm of selection among competing 
momeni-lo-momeni bids for this hvpnibetica! ouanliiv 
that the zona iiicerta offers a highly suggestive coimec- 
iiviiy, rather ihan (or selection among actions themselves. 
Hie zona inceita add.s a se'..'(jnd external source of inhi- 
bition of collicular circuitiy to that of the substantia 
nigra. The fuin-tional consequences oi ihis dual exlernai 
inhibition in ihc selling of (he incnmplclcly known com- 
plexities of intrinsic collicular circuitn^ are c'urrentlv 
uiikiiowu and uc^d to be eli.icidated before we caii kiK.>v\^ 
who might doiuiuate whom (and in vviiat circumstances) 
in the intricacies of mcsodicnccphalic connective 
relations. For example, I do nnl ihink ii is safe lo assume 
ihai there arc no conditions under vvhicii one nr more of 
ihe numerous excilatoiy inpuis converging upon ihe col- 
hculus might not carrv'’ signal strengths jointlv sufficient 
to penetrate ev'en a cumljined nigral-incertal inhibitcjiT 
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screen. It is evei.\ difficult to laiow v\'lietber the notion of 
a single hegemon is applicable to the complex d\Tiamics 
animating this richly interc:onnecte.d territoiy. 

None of this, of course, casts any doubt on Prescott & 
Humphries' conciiision lhai “the BC [basal ganglia] are 
iherelore ideally placed io provide the requiitid funnel 
I'roni distributed cortical processing to sequential brain- 
stem operation.” Distributed cortical pr<x;es!dng is, 
however, onh- one of many sources uf infoniiation along 
tlic ncuraxis converging upon the mcsodicnccphalon, 
and according (o the logic ol layered coniir)!, the ielence- 
phaiic level somclimes may have io resign ilsclfto being 
overridden ivithout ewn heiriP consulted wlien sigiials 
regcirdiiig eieiuental necessities activate ecpially elemental 
brain stem (or even spinal) remedies, as illustrated by the 
account of the multiple Ic^mls of control goveraing defen- 
sive behavior oUercd bv Prescoll and colleagues (Prescoii 
ci al. 1999; see also niv response io Barccld & Knight; in 
such cases (he cortex is, nCrourse, informed, hut ‘'afiertbe 
fact,” as it were; see Merker 2005. p. 9S). 

Ml astounding diversity (jf direct allerents ifoin the 
entire length of the ncuraxis converge on the deeper 
reaches of (he superior c,oliiriiius, as well as on the zona 
inccria, both of wiich would seem in enjoy a truly global 
or “synoptic” view of (INS activity (see Edwards [1980] 
and references therein; Mitrofanis 2005). Let us remem- 
ber, also, that tlie early vertebrate striatum lacked a 
globus pallidus and ventral tegmental arca/snbstantia 
nigra output system proper, it relied instead on the 
nucleus tubcroiili posterions and the ventral thalam\is of 
comparative terminology (n translate its decisions into 
behavior (Grillner et A. 2005; Pombal et td. 1997; 
Smeets et al, 2000), The 2 ona incerta of iniimmals is a 
direct derivative of this ventral thalamus, and supplies 
an, until recently, unsusperled source ofjiowcrfui CABA- 
crgic inhibition to both thalamus and colliculus. Our 
underslanding of funeiional relations among mesodience- 
phalic structures will remain incomplete until its contri- 
bution has been systematically charted. 

Re-reading my account in the light of the cijuimentaiy 
provided bv Prescott & Humphries, I can sec that in 
my target, article T could h;ave made a clearer distinction 
between the arguments by which I seek io establish the 
general point of the mesodiencephalon (“optic brain”) as 
a nexus of superordinate controf revolving around “inte- 
gration fer action” (mat U; bt* ecp.uited vvitli action selection 
proper), on the one hand, and the additional - and con- 
ceptually distinct - discourse througli which 1 introduce 
my seleciion (r; angle conception o! ihe mechanism of con- 
sciousness. on the other. By partiv assmiilatiiig the tiw I 
may have invited some ol lie misunderstandings T have 
tiled to clear up here, and I thank the authors for giving 
me occasion to be more precise about the unique contri- 
bution 1 think a reality simulator ca.st in conscious 
format may inakn to the brain’s funeiional cconomv- 

The coirinieiitaiy bv Schlag reminds us that mammals 
have (added?,) colliciilar layers above the stratum 
opticum, which covers the surface ol the coUiculus ui 
other vertebrates. The role of this surx^rficial coUicnilus, 
and its relation to ihe deeper layers has been much 
debated in the past, in some wavs ii. resembles adisplaccd 
thalamic nucleus intimatelv related to the posterior 
portion of the higher-order tlialaiiiic nuclei. But it is also 
connected to the deeper layers aiiatomicaUv (see, e.g., 
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Behan & Appell 1992), a connection which is functional 
(Doiibcll ct al. 2003: Ozen cc al. 2000). and is unmasked 
bv' blockiiig inhihitoiy influences by l)icuci.i!iiiie (Isa 
ct al. 1998). As a direct conttibutor to the deeper lavers, 
the superficial collieuliis belongs to my scheme, though 
in agreement vvidi Sclilag's conclusion, the selection tri- 
angle interface of that sclieme involves the deeper lavers 
preferentially- 1 have considered the beaiing of biiiidsight 
on consciousness theoiv in inv general comments; and 
comments related to Schlag’s suggestion regarding phylo- 
genv' in relation to hydranencephalv' can be lound in my 
response to Oocsburg & Ward. 

Seth gives a concise sunimaiw of one coherent proposal 
for why the iiniipie coiuiectivitv of the ceiebral cortex 
should be accorded a central place in the constitution of 
consciousnc.ss. As mentioned in my general introductoiy 
sialement and in my response to Doesburg & Ward, T 
am in full agreement vv’ifh assigning i[ such a role, as 
long as that role i.s not taken to exclude the possibility 
that a conscious nitxle of function may he implemented 
by other means. Naturally, when I state in the introduction 
of die target aiticlc that the functional utility of such an 
alternative implemeniation is independent ofthe sophisti- 
cation with vvnioh it.s conlrnis am elaborated. I moan only 
that ii possesses functional utiliiy, even in a rudimenlaiy 
implemeutatioii, and not that increasing its soj-fliistication 
would not enhance its utilitv', 

That cortical connectivity possesses a distinctive “signa- 
ture" wilh interesting oharaeioi'isiics has been revealed by 
measures of “mutual information" and other quantitative 
methods hi the studies cited in Selby's eommentaiy. But 
how are w'e to know' that this signature provides a better 
fit vvith die chai'actcristics of consciousness than with 
alternative functions, other than on intuitive grounds? 
Wc have no metric hy which io assess the type ofcomplcx- 
ity possessed hy consciousness, and in ihe absence nC a 
quantitative method for determining “goodness of 111” 
between the two, alternatives might be worth considering, 
One such altcmativ'c is that the gi'aph theoretic character- 
istics of cortical connectivity pn.wiue -in optimal stn.icture 
fririnfbnnation storage in mommy, along linos i have pre- 
sented in an earlier publicaiion (Merker 20(Ma). In fact, 
the combination ordilTereniialinn with integral.ion in cor- 
tical connectivitv' would seem to issue directly in that feli- 
citous combination of item specificiti' with classiflcatoiy 
generality in memoiy storage, which I there pro)>ose as a 
unique iulv'antagc of .specifically cortical connectivity, 
'llic issue scorns worth exploring further. 

The commenlarv' hy Watkins & Rees adds much valu- 
able detail and a number of challenges. Of the latter, the 
ones based on hiindsighi mavai least in pari suppoii acol- 
licularrole in awaioness rather than challenge it, in liglit of 
the demoosti'ation bv vStocrig and Barth (2001) that CY is 
not phcnomcnaiiv blind in his affected visual field (see my 
general oommoni on blindsighf), 'i’hai is, the oollicuiar 
activitv’ seen in connection '.vith stimulus presentation 
in w'hai was formerly relerred io as OVs “blind” field 
may be die veiy' neural activitv' that, in fact, constitutes 
his visual percept, though other possibilities arc not at 
this time excluded. Since GY was also the subject for 
the cxpcrimcnl involving omniionai faces cited hv (he 
commeniaiors, (he new hiindsighi I'esuils mav alfeci its 
inLerprelaiion, as vv'ell (sea commeniaiy bv Izard, and 
Reddv' et al. 2006). Note, in this cunnection, that the 
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deeper lavers oi tlie yuperior eolli(.‘uIxis receive iiliereiice 
from emotion-related brainstem eircuitiy (sect. 4.2 and 
Fig, 4 {,'f tile target article), an integral asTiect of tlie selec- 
tion triangle scheme. 

Cnneei'tiing ihe S-eone example, noihing I am aware of 
haeing siafed impfes a mllieiilar role in which, say, direct, 
ailereiice ifom a peripheral source is a condition for its 
responsiveness to information supplied by that source, as 
if the colliculai' system worked in isolation prior to iuvoK^- 
ment in a change in conscious contents. On the contrary’, 
nuich inforiTiaiinn reaches it indirectly, and it was above 
all its massive receipt nl monosynaptic corlical alTcrcncc, 
ill layer upon layer throughout its depth, timt I had in 
mind when suggesting that it supplies an essential step 
ill the process by wliich one content of conscioiisness 
replaces another, it lies as an intci'poscd filter in the 
path by which the descending oiiipni ol layer 5 pyriirridai 
cells rniiirns in the cortex \ia the higher-order thalamic 
nuclei, after diastic compression in the mesodieneephalic 
bottleneck, It is in this position that I consider it to be “in 
the loop” of a process that constitutes tlie contents of adult 
human consciousness, a.s discussed in my response to 
Doeshurg & Ward and fiirlher on here, 'i he direct 
path I'rmn cortical layer 5 to the superior eoliiculijs is 
also a potential faclnr in conscious percepts evoked by 
direct electrical stimulation of the visual cortex, mentioned 
in the cominentaiy, 

The case imported by Weddell (2004) was cited in 
passing in my target article for its extension of evidence 
for the Spragi.ic cftoct to humans, The raritv’of comparable 
si.i.idies alter neurological damage Ibciised on the eolliculi 
(itself rcire, cf, commentary by Schlug) makes it important 
indeed, but its details are complicated. The patient exiiib- 
ited a stage-wise sequence of neglect (left or right depend- 
ing on stage) and other pc rooptual ebanges associated with 
the growth of a dorsal midbrain tumor in combination with 
fronlncortical damage incurred during einergencv shuni- 
iiig, In the course of its progression, the tumor invaded 
the thalamus, and tlic exact extent of colliadai’ damage at 
different anatomical levels and stages of progi'e,ssion is 
unclear. Weddell’s account of his findings is a tour-de- 
forceor neiii'ological in!ei'encft,bu( it had to rely on numer- 
ous assumptions lor which diieci evidence is lacking. That 
said, the case provides evidence on the consequences 
of cullicular damage, which in some respects supports 
the coilicukir role in adult human consciousness that I 
have suggested, and in other respects requires its revision. 

it is notew’orthy that the upper brainstem tumor damage 
exerted its primar)' effect on the type ol forebrain lunc- 
tions tested in assessing neglect, which reflect competitive 
and selective processes in a number ol wav’S (see, e.g., 
Geiig & Behrmaim 2006 ; Bender 1952). As I hope to 
have made clear, above all in mv rcsj>onsc to Docsbui'g 
&: Ward, it is not bv adding any conspicuous phenomensd 
content oi its own in lorcbrain phenomenal consciousness 
that I regard the mesudieuceplialic system to be integral to 
the constitution ol even adult human consciousness, but in 
terms of affecting its momeiit-to -moment composition 
through just such competitive and selective processes. 1 
reler to the special relation ol the zona inceria/superior 
coliiciihis (o the highcr-nrdcr thalamic nuclei in this con- 
nection, and Weddell invokes the lerl.o-pulvinar and 
tectu-reticuhu' systems in his acetjuut t>f the neglect find- 
ings ill his patient, in agreement with vv'hat I propose. 


/ic-^pon-se/Merker: ffonsciousness without a cerebral cortex 

W^itkins & Rees are perfectly correct, however, in 
pointiag out tliat the results of visual field pcrimctiv in 
this patient run counter to my prediction that "one 
conscious content will not be replaced by another 
tiAlhoul imyolvcnumJ oj ihc mesodieneephalic syslcm." 
'The detection of a stimulus in the perimeter iiis’olves the 
replacement of one conscious content b)' another, and, 
assumiug that at least the colliculus was. in fact, comple- 
tely discoimected from the thalamocortical complex in 
this patient, this replacement of conscious content would 
have taken place withoui ils assistance. Since (here were 
content replaccnient.s ihat did depend on collicular invol- 
vement (i.e., those constituting the patient’s neglect 
syndrome), it seems that distinctions are necessary’ 
regarding wiiich tvpes of content replacement, in fact, 
arc dependent upon the mesodieneephalic mechanism 1 
outline. \ hint in this regard is provided bv the nature of 
pcrirncir),% in which stimuli lypirally arc presented 
singlv, and thus do not require competitive selection pro- 
cesses - })rocesses wlucli lie at the heart of my conception 
of a selection triangle, Though further research is 
indicated, i am indebted to Watkins 6c Rees for alerting 
me to thi.s need to refine my conception of the inl.eraction 
between the mesodieneephalic and ihalairioeortical 
sv’stems. 

With that. I have come to the end of my comnieiits oil 
spiecific issues on an individual basis, As the attentive 
reader will have noticed, a considcmblc portion of these 
responses has boon devoted to elarifying rnisapprchcii- 
sioas and correcting mistakes. No commenUHor should 
therefore feel slighted by not. having been thus noticed. 
On the contrary, that is likel)’ to indicate large areas of 
agi-comont between us. i have, however, benefited from 
cvciv commentary, and thank each author for their 
contribution. 


R8. Concluding remarks 

Tlie latve number of commentaries alluding to my neglect 
of the forebrain ilinsrrate.s the point made in my t.ai’gct 
article concerning the hold thal a corticocenlric perspec- 
tive exercises over eurrenl thinking about ennscioi.isness. 
As can be seen from mv repK to Doesburg & Wiird 
(sect. 7, pai-a. 8), such a pcrtpccrivc may even have merit 
in the ca.se of adult human consciousness. My coitcern is 
that it fails to provide adequate guidance to the compai'ativc 
study of consciousness, as well as lo our understanding of 
the status oi brain-damaged patienis with regard lo rnn- 
scious function. Let me summarize, then, mv position in a 
w'in’ that w'ould not have been jiossible without the stimu- 
lation provided by the many and varied commeiitaiies. 

The corticoccntiic perspective can, in roughest outline, 
be rendered bv' a formula according (n which fhe brain’s 
mechanism of consciousness eonsisis oi “a brainstem- 
based sv^tem of wakefulness" (in the sense of physiological 
w’akefuliiess) plus "a cortex-based svstem of con- 
sciousness.” My sense is that this formula needs to 'iae 
differentiated along two dimensions, one pertaining 
to syslems-lev’ei organization and one to phvingeny. To 
begin with systems organization, I iliinkihai ihc hrainstem 
contribution to consciou.snass is a dual one, and not single. 
On die one hand, it supplies an eiiahliiig function respon- 
sible for maintenance of the w’aking state in the sense of 
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physiological wakefulness as part of the sleep-vvake cycle. 
This is the brainstem function i refer to in the target 
article as miy>robleinatic and v\’ell- established, foUowing 
the pioneering work of Momzzi and Magoun (1949). In 
its modern incaination, it consists o( the inesopontine 
state control nalcei liadrenergic locus coeruieus, cholin- 
ergic peduiiculopontine, and laten)dorsid tegmental 
liuclei, and serotoiieigic d{;rsal ra)>he) pins the ascending 
reticular activating system (itself a complex eutit)', as 
underscored bv Watt). 

To this T would add a second brainstem li.riirtion, which 
on its own, in the absence of cerebral cortex, mav support, a 
primary form of phenomenal consciousness. It is 
implemented, I suggest, in the stnietuial complex I call 
the selection triangle, cumiposed of periaqueductal grav, 
superior colliculus, and substantia nigra, surrounding the 
midbrain reficnlar lormatinn. The deeper colliculus 
supplies a corn interface between these throe, in intinialc 
interaction with llie zona ineerta. To this dual brainstem 
oi-gani/atkai, the thcilaiiiocortical complex adds an ewr 
more sophisticated expansion of phenomenal content 
over and above the upper bi'ainstcm primaiy mode, in 
accordance with (he relative extent of encephaiiTirtion in 
dilVercnt vertebraies. This expansion eulminaics in the 
elaborate perceptual and cognitive contents of conscious- 
ness exliibited by highly eucephalized mammals, a content 
which, in a few forms, intiludes self-const;iousness (great 
apes and perhaps a few species of cetaceans), uitli 
humans i.iniqiicly adding language, as well. 

Kncephalization, then, introduces the second, phyloge- 
netic, dimension of conceptual dilferentiat.ion, in the Ibrm 
of the consequences that ditterent degrees of encephaliza- 
tion entail for the nature of conscious contents. Sotne cat- 
egorical differences in conscious contents, such as that 
between a capacity for seH-eonsciousness and its 
absence, arc matters intrinsic to the telencephalon, reflect- 
ing different degrees of elaboration of the (halamocortica! 
complex, a matter tliat was no Uiore than mentioned in 
passing in my target article, Ail vertebrates have a telence- 
phalon, though of astoundinglv different relative size. It 
follows that differences in conscious contents between 
difl'erent. species will largely redeci differences in (elence- 
phalic organization between them. By comparison, the 
primary mode I suggest to be common to them all on 
account of highly conserved brainstem circuitry would 
exliibit less variation across species (compare, however, 
the colliculus/tcctum of a tree shrew or an owl \rith that 
of a lamprcv!). Regarding the relationship bctu’ccn the 
phenomenal content of the primaiy mode and that of 
the consciousness staying a highly eucephalized mammal 
such as ourselves, see my respemse to Doesburg & 
Wm’d (sect, 7, para. 8). 

At the end of this odyssey, i return to the metaphor 
introduced early in my target aitidc in the form of the 
Indian scale of sentience. A conscious mode of function 
organized at tlie brainstem level would, I suggest, be suffi- 
cient to encompass its lirsi (vvo “stages,” up to and includ- 
ing This is so” (say, stimulus direction with respect to the 
animal, qualitatively different emotions and their degrees, 
etc.). In light oi NorlboiTs incisive analysis it. might even 
extend into (he third stage ol the scale. 'I'hc thalamocorti- 
cal complex woiild cover an elaboration ol its Dret three 
stages, and in some highly eiice))halized species, would 
add the fourth stage as n\^^ 11. At whatwer stage of 
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sophistication, tliese contents are coherentK^ organized 
in nested fashion around an implicit cgo-ccntcr supplying 
the origin of the nesting coordinate system - an arrange- 
ment whose format, I suggest, defines consciousness. 

Tl is m\' hunch that anv creature, or device for (hat 
matter, that would get about in the world as efficiently as 
a vertebrate without using more neural resources (or 
theii' siheou equiv'aleut) tliaii that \'ertebrate, would have 
to be equipped vritb the land ot analog realitv' simulator 
so far merely sketched in mv account, but susceptible to 
iurther development in more lormai terms. Thus 
equipped, it would be conscious, because its implicit 
ego-center would anchor a perspectival view coherentlv 
relating a simulated body to a siinuiated world. These 
latter entities, whether sirnpl)- implemented or elaborate, 
and vvhctlicr cast in a neural medium or cvcntuaily in 
silicon, are synthetic ones, contrived as enicienry 
measures in ivetion control ibr the fiiUillmcnt of needs, li 
is the formal, and not the medium ol'its iinplemeniation, 
that detex'itiiues conscious status, I suggest. 

I have learned much from my reading of the many and 
interesting c-omraentarics, and from responding to ffiem. 
It seems to me that by now’ the complete BBS treatment 
of mv topic has arrived at a pninl. w’licrc, at least, it w’ill 
be diilicult to misunderstand what T am in fact, proposing. 
It 0ves me tremendous satisfaction to have had this oppor- 
tuiiity for clarificatiou, and I thank every comiueutaiy 
author for helping me to come to this point, and 
Bchor.Umil atiH Brain Sciences Ibi' providing a fnriim for 
conducting exercises such as this, 

I>edicaUon: I dedicate my author's response to the 
mertioiy of Ileatlier Joy Krueger (18 Janua.i'y 2001 - 2 
March ”2007). 

NOTES 

1 . This is not lo be confused with scif-consciousncss (or 
rcflectii-e self-ajiibcionsiiess in Noi’thoff.s more precise teriiii- 
uolog)', which represents a suljstuutive advance over tliat 
emplov’ed in mv target article). 

2 . For a recent coiitiibution to tlie inechaiiisms of neglect 
re-levanl (o the present perspfv'live, nol riled in the largel: 
article, see Ihishmore et al. (2(t()(i;. 
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RCOG ARTICLE ON FETAL PAIN IS A “STUNNING LACK OF SCHOLARSHIP” 

Attempt by abortion advocates to mislead the public 

PITTSBURGH, PA - As the 40'" Annual National Right to Life Convention continued with a special general 
session focusing on the pain of the unborn child, a Working Party of the Royal College of Obstetricians and 
Gynaecologists (RCOG) released an article disputing an overwhelming body of evidence that unborn 
children can feel pain in utero. 

The following statement may be attributed to National Right to Life Director of State Legislation Mary 
Spaulding Balch, J.D. 

An objective expert in neurobiology would be appalled by the stunning lack of scholarship in 
the RCOG article. Its authors (predominantly abortion advocates and at least one 
abortionist) based their claim that unborn children do not experience pain before 24 weeks 
on the absence of complete nerve connection to the cortex before then. 

They ignore the seminal 2007 publication of “Consciousness without a cerebral cortex,” in 
the medical journal Behavioral and Brain Sciences and dismiss its evidence that children 
bom missing virtually all of the cerebral cortex nonetheless experience pain. 

Ironically, the article concedes the evidence that by 20 weeks pain receptors are present 
throughout the unborn child’s skin, that these are linked by nerves to the thalamus and the 
subcortal plate, and that these children have coordinated aversive reactions to painful 
stimuli, and experience increased stress hormones from it. 

This article is an effort by acknowledged abortion promoters to mislead the public at-large - 
and most tragically women considering abortion - about the increasing evidence 
demonstrating the unborn child’s sensitivity to pain. 

The issue of fetal pain has captured headlines thanks to a landmark law enacted by the Nebraska 
legislature in April which restricts abortion after twenty weeks declaring that the state has a compelling 
interest in the life of a pain-capable unborn child at and after twenty weeks 

The 2007 article from Behavioral and Brain Sciences is available from the NRLC Communications 
Department NRLC’s Balch is available to discuss the issue of fetal pain, the RCOG article, and the 
body of research demonstrating that unborn children are capable of feeling pain. To arrange an 
interview contact the NRLC Communications Department on-site at the 40* Annual National Right to 
Life Convention at (724) 899-6245. 


The National Right to Life Committee, the nation's largest pro-life group is a federation of 50 slate right-lo- 
life affiliates and more than 3,000 local chapters. 

OiSK&r OuQ uoee... 


Click here to unsubscribe 
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NATIONAL RIGHT TO LIFE: 

GULLIBLE TREATMENT OF TRUMPED UP "STUDY" ON FETAL 
PAIN ISSUE SHOULD EMBARRASS J.A.M.A. AND SOME 
JOURNALISTS 

This is an update from tlte National Right to Life Committee, 202-626-8825, issued 
Thursday, August 25, 2005, at 4 PM EDT. For further updates on this subject, watch 

http://www.ni ic. org/ aboiti on/fetal pain /i ndex.htm l 

This memo offers a number of points of information regarding the article "Fetal Pain: A 
Systematic Multidisciplinary Review of the Evidence, "published in the August 24 edition 
of the Journal of the American Medical Association (JAMA). Any of the material below, 
if not otherwise attributed, can be attributed, to NRt.C Legislative Director Douglas 
Johnson ( he efederal @ aol. com ) , who prepared this memorandum. 

BASIC OBJECTIONS 

1. The JAMA article was produced by pro-abortion activists. There is no new laboratory 
research reported in the aiticle - it is merely a commentary on a selection of existing 
medical literature. The authors purport to show that there is no good evidence that 
human fetuses feel pain before 29 weeks (during the seventh month). The authors' 
conclusion (which was predeteimined by their political agenda — see below) is disputed 
by experts with far more extensive credentials in pain research than any of the authors. 
These independent authorities say that there is substantial evidence from multiple lines of 
research that unborn humans can perceive pain during the fifth and sixth months (i.e.. by 
20 weeks gestational age), and perhaps somewhat earlier. 

2. For example. Dr, Kanwalieet .S. Anand . a pain researcher who holds tenured chairs in 
pediatrics, anesthesiology, pharmacology, and neurobiology at the University of 
Arkansas, said in a document accepted as expert by a federal court, "It is my opinion that 
the human fetus possesses the ability to experience pain from 20 weeks of gestation, if 
not earlier, and that pain perceived by a fetus is possibly more intense than that perceived 
by newborns or older children." Read Dr. Anand's complete statement entered in federal 
court, summarizing the scientific evidence, here . In a USA Today aiticle (August 25), 

Dr. Anand predicted that JAMA's publication of the article would "inflame a lot of 
scientists who are . . . far more knowledgeable in this area than the authors appear to be." 

3. A similar review published in September 1999 in the British Journal of Obstetrics and 
Gynaecology (the leading ob-gyn journal in the UK) concluded: "Given the anatomical 
evidence, it is possible that the fetus can feel pain from 20 weeks and is caused distress 
by interventions from as early as 15 or 16 weeks." (Article available in PDF format 

here .) 

4. The JAMA authors arrive at their "conclusion" through a highly tendentious 
methodology that could, for the most part, also be used to argue that there is no proof that 
animals reallvfeel pain and no proof that premature newborn humans really feel pain 
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(although the authors do not address those subjects). There are innumerable state and 
federal laws intended to reduce the suffering of animals, even though it is impossible to 
"prove" that their "experience" of pain is subjectively the same as that of the lawmakers 
who have enacted these regulations. 

THE EVIDENCE FROM PREMATURELY BORN INFANTS 

5. Infants born as early as 23 or 24 weeks now commonly survive long term in 
neonatal intensive care units. Neonatologists confirm that they react negatively to painful 
stimuli - for example, by grimacing, withdrawing, and whimpering. When they must 
receive surgical procedures, they are given drugs to prevent pain. Yet. the JAMA authors 
assert that there is no credible evidence of fetal pain until 29 weeks - which is five or six 
weeks later. If these babies feel pain in the incubator, then they also feel pain in the 
womb. If the newborn at 23 weeks demonstrates aversion to pain and needs protection 
from pain, the same is true of the 24-week (or 25-week, 26-week, 27-week, or 28-week) 
unborn child. 

6. As Dr. Paul Ranalli, a neurologist at the University of Toronto, commented on the 
paper: "Across the nation. Neonatal Intensive Care Units (NICUs) are full of bravely 
struggling preemies . . . The only difference between a child in the womb at this stage, or 
one born and cared for in an incubator, is how they receive oxygen - either through the 
umbilical cord or through the lungs. There is no difference in their nervous systems. 

Their article sets back humane pediatric medicine 20 years, back to a time when doctors 
still believed babies could not feel pain." In testimony before a congressional committee 
in 1 996, Dr. Jean A. Wright, then a pediatric pain specialist at Emory University, said: 
"Preterm infants who are bom and delivered at 23 weeks of gestation show very highly 
specific and well-coordinated physiologic and behavioral responses to pain which is just 
like older infants." (Even the paper notes in passing, "Normal EEG patterns have been 
characterized for neonates as young as 24 weeks' postconceptual age.") 

THE VIOLENCE OF ABORTION METHODS USED 

7. The gross trauma inflicted on the unborn human by abortion methods used in the fifth 
and sixtli months far exceed anything tliat would be done to a premature newborn at tlie 
same stage of development. The most common abortion method, the so-called "D&E," 
involves tearing arms and legs off of the unanesthetized unborn child, then crushing the 
skull. (Click here to see a series of professional medical school illustrations of this 
method.) Thousands of times annually, the partial-birth abortion method is used, which 
involves mostly delivering the living premature infant, feet first, and then puncturing the 
skull with scissors or a pointed metal tube (to see medically accurate illustrations of this 
method, click here ). To review material presented to Congress by 

leading anesthesiologists and other medical experts with varying positions on legal 
abortion, click here. 
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THE ORIGINS OF THE PAPER 

8. The so-called "study" was produced by pro-abortion activists and a well-known 
practitioner of late abortions - but, with a few notable exceptions, that readily available 
infomiation was omitted or greatly minimized by mainstream media outlets that initially 
covered story on August 23 and 24, including ABC World News Tonight, the Associated 
Press, and the New York Times. 

9. The lead author of the article, Susan J. Lee, who is now a medical student, was 
previously employed as a lawyer by NARAL, the pro-abortion political advocacy 
organization ( Knight Ridder . August 24). 

10. One of Lee's four co-authors. Dr. Eleanor A. Drey, is the director of the largest 
abortion clinic in San Francisco (S an Francisc o Chronicle . March 31, 2004, and Knight 
Ridder . August 24, 2005). According to Dr. Drey, the abortion facility that she runs 
perfonns about 600 abortions a year between the 20th and 23rd weeks of pregnancy (i.e., 
in the fifth and sixth months). (San Francisco Chronicle . March 31. 2004) Drey is a 
prominent critic of the Partial-Birth Abortion Ban Act. and a self-described activist. (In a 
laud atory profile in the newsletter of Physicians for Reproductive Choice and Health, 
September 2004, it was noted that "much of Dr. Drey's research centers on repeat and 
second-trimester procedures . . .," and quotes Drey as saying, "I am very lucky because I 
get to train residents and medical students, and I really do feel that it's a type of 
activism.") Drey is also on tire staff of the Center for Reproductive Health Research and 
Policy (CRHRP) at the University of California, San Francisco - a pro-abortion 
propaganda and training center. Much of this information was available through even a 
very cursor)' Google search, and some of it was provided to journalists who contacted 
NRLC about the embargoed JAMA paper on August 22-23. but few saw fit to mention 
these connections in their initial reports. 

11. However, one reporter (Knight Ridder's Marie McCullough) did contact JAMA 
editor-in-chief Catherine D. DeAngelis regarding the ties of Lee and Drey. McCullough 
reported that DeAngelis "said she was unaware of this, and acknowledged it might create 
an appearance of bias that could hurt the journal's credibility. 'This is the first I've heard 
about it,' she said. "We ask them to reveal any conflict of interest. I would have published' 
the disclosure if it had been made." ( Knight Ridder . August 24, 2005) A day later, 
DeAngelis told USA Today that the affiliations of Drey and Lee "aren't relevant," but 
again said that the ties should have been disclosed. If she really thought the affiliations 
were not relevant, why would she say that they should have been disclosed? If a review 
of the same issue by doctors empioyed by pro-life advocacy groups had been submitted 
or published, would those affiliations have been ignored by journalists? 

12. Dr. David Grimes, a vice-president of Family Health hitemational, has been relied 
on by CNN, the New York Times, and some other media as a purported expert to defend 
the paper. Dr. Grimes has made pro-abortion advocacy a central element of his career for 
decades. (During the time he worked for the CDC in the 1980s, his off-hours work at a 
local late-abortion facility sparked protests from some pro-life activists. In 1987, a year 
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after he left the CDC. Grimes testified that he had already performed more than 10,000 
abortions, 1 0 to 20 percent of those after the first trimester.) In addition, Grimes was 
previously the chief of the Department of Obstetrics, Gynecology and Reproductive 
Sciences at the San Francisco General Flospital -- the very same institution where author 
Drey directs the abortion ciinic. 

THE FINDINGS OF A FEDERAL COURT 

13. In 2004, the U.S. District Court for the Southern District of New York received 
extensive testimony regarding fetal pain from experts on both sides, including doctors 
who perform many late abortions, as part of a legal challenge to the Partial-Birth 
Abortion Ban Act . Although the subsequent opinion struck down the ban as inconsistent 
with a 2000 U.S. Supreme Court miing (this is being appeaied), the court made certain 
formal '‘ findings of fa ct." among these: "The Court finds that the testimony at trial and 
before Congress establishes that D&X [partial-birth abortion] is a gruesome, brutal, 
barbaric, and uncivilized medical procedure. Dr. Anand's testimony, which went 
unrebutted by Plaintiffs, is credible evidence that D&X abortions subject fetuses to 
severe pain. Notwithstanding this evidence, some of Plaintiffs' experts testified that fetal 
pain does not concern them, and that some do not convey to their patients that their 
fetuses may undergo severe pain during a D&X." (This iilustrates that abortionists will 
not raise the question of pain, at any stage of pregnancy, unless they are required to do 
so.) 

UNBORN CHILD PAIN AWARENESS ACT (S. 51, H.R. 356) 

14. The obvious purpose of the authors of the JAMA paper was to damage the prospects 
for the Unborn Child Pain Awareness Act (S. 51, H.R. 356). Tltis bill would require that 
abortion providers give women seeking abortions after 20 weeks after fertilization (22 
weeks gestation) certain basic information on the substantial evidence that their unborn 
children may experience pain while being aborted, and advise them regarding any 
available methods to reduce or eliminate such pain. The bill explicitly states that the 
abortion provider may offer his or her own opinions and advice regarding the question, 
including discussion of any risks to the mother of methods of reducing the pain of the 
unborn child. The authors, in their final paragraph, explicitly oppose any requirement 
that abortionists raise the pain issue in any fashion, at least during the fifth and sixth 
months. 

15. It is noteworthy, however, that in January, 2005. NARAL President Nancy Keenan 
issued a statement that NARAL "does not intend to oppose" the biii, because "pro-choice 
Americans have always believed that women deserve access to all the information 
relevant to their reproductive health decisions." (A complete reproduction of the 
NARAL statement is avaiiable here .) 

1 6. Spokepersons for some groups of abortion providers say that they object to the 
Unborn Child Pain Awareness Act because it would require that abortionists recite a 
"script" advising women who are seeking abortions after 22 weeks gestational age (20 
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weeks from fertilization) that there is "substantial evidence" that abortion will inflict pain 
(the bill also explicitly says that the abortionist may also offer whatever opinions he or 
she wishes regarding the issue and the risks of any optional pain relieving methods). But 
in truth, abortion providers, like the authors of the paper, object not just to a "script" but 
to any requirement whatever that women be provided with any information on the 
subject. They have also objected to laws enacted in Arkansas and Georgia that require 
only the provision of printed information prepared by the state health agencies, and to a 
Minnesota law that merely requires that the abortionist tell the woman "whether or not an 
anesthetic or analgesic would eliminate or alleviate organic pain to the unborn child 
caused by the particular method of abortion to be employed and the particular medical 
benefits and risks associated with the particular anesthetic or analgesic." Apparently, the 
abortionists are taking the paternalistic stance that women are incapable of evaluating 
such infoiination and giving it whatever weight they think it deserves. 

ADMINISTERING ANESTHESIA OR ANALGESICS 

17. The authors of the JAMA paper say that "no established protocols exist for 
administering anesthesia or analgesia directly to the fetus for minimally invasive fetal 
procedures or abortions." (p. 952) Yet. some abortions are performed by administering 
toxins into the amniotic sac (or even directly into the fetal heart) with a needle, precisely 
guided by ultrasound. Moreover, in cases of women carrying multiple unborn humans, 
abortionists sometimes engage in "selective reduction," in which some of the fetuses are 
killed by stabbing them directly in their hearts with a needle guided by ultrasound. One 
suspects, therefore, that any cuiTent lack of methods of safely administering pain- 
reducing datgs to a fetus in utero relate more the fact that abortionists just don't care 
about fetal pain and have not developed such methods, rather than to any insurmountable 
technical obstacles. In any case, under the Unborn Child Pain Awareness Act, a woman 
considering an abortion after 20 weeks gestational age would be given information on the 
current state of the art, including the abortionist's own assessment of any risks, to 
evaluate as she sees fit. 

18. Paul Ranalli, a neurologist at the University of Toronto, reports, "Experts from 
Britain and France have proposed safe and effective fetal anesthesia protocols. (Ranalli 
cites the 1997 Working Party Report on Fetal Pain by the UK's Roy'al College of 
Obstetrics and Gynecology and "La douleur du foetus," Mahieu-Caputo D, Dommergues 
M et al, Presse Med 2000; 29:663-9, recommending SulfentanyJ 1 ug/kg and Pentothal 10 
ug/kg.) Ranalli also writes that the JAMA paper itself "includes experimental animal 
evidence that suggests an effective intra-amniotic needle injection could spare the fetus 
pain, without the need to give the mother any additional anesthetic" (citing material on 
JAMA p. 952, column 1). 

NUMBERS OE ABORTION AT ISSUE 

1 9. According to the JAMA paper, relying on a CP C report , about 1 .4 percent of the 
abortions performed in the U.S. are performed at or after 21 weeks gestational age. If so, 
that would be over 18,000 abortions annually nationwide - hardly inconsequential to 
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anyone concerned with inflicting pain on a sentient young human. (Note: That figure 
omits abortions performed at 20 weeks gestational age.) It is worth noting that the CDC 
reports are very incomplete. Indeed, the report itself makes it clear that the CDC 
received no abortion reports from California - so none of the 600 abortions performed 
annually at 20-23 weeks in Dr. Drey's aboition clinic are reflected in the CDC figures. 
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The First Ache 

By ANNIE MURPHY PAUL 

TVven^'five years ago, when Kanwaijeet Anand was a medical resident in a neonatal intensive care unit, his 
tiny patients, many of them preterm infants, were often wheeled out of the ward and into an operating 
room. He soon learned what to expect on their return. The babies came back in terrible shape: their skin 
was gray, their breathing shallow, their pulses weak. Anand spent hours stabilizing their vital signs, 
increasing their oxygen supply and administering insulin to balance their blood sugar. 

“What s going on in there to make these babies so stressed?* Anand wondered. Breaking with hospital 
practice, he wrangled permission to follow his patients into the O.R. “That’s when I discovered that the 
babies were not getting anesthesia.* he recalled recently. Infants undergoing major surgery were receiving 
only a paralytic to keep them still. Anand’s encounter with this practice occurred at .lohn Radcliffe Hospital 
in Oxford, England, but it was common almost everywhere. Doctors were convinced that newborns' 
nervous systems were too immature to sense pain, and that the dangers of anesthesia exceeded any 
potential benefits. 

Anand resolved to find out if this was true. In a series of clinical trials, he demonstrated that operations 
performed under minimal or no anesthesia produced a “massive stress response* in newborn babies, 
releasing a Hood of fight-or-flight hormones like adrenaline and cortisol. Potent anesthesia, he found, could 
significantly reduce this reaction. Babies who were put under during an operation had lower stress- 
hormone levels, more stable breathing and blood-sugar readings and fewer postoperative complications. 

Anesthesia even made them more likely to survive. Anand showed that when pain relief was provided 
during and after heart operations on newborns, the mortality rate dropped from around 25 percent to less 
than 10 percent. These were extraordinary results, and they helped change the way medicine is practiced. 

Today, adequate pain relief for even the youngest infants is the standard of care, and the treatment that so 
concerned Anand two decades ago would now be considered a violation of medical ethics. 

But Anand was not through with making observations. As NICU technology improved, the preterm infants 
he cared for grew younger and younger — with gestational ages of 24 weeks, 23, 22 — and he noticed that 
even the most premature babies grimaced when pricked by a needle. “So 1 said to myself, Could it be that 
this pain system is developed and functional before the baby is bom?* he told me in the fall. It was not an 
abstract question: fetuses as well as newborns may now go under the knife. Once highly experimental, fetal 
surgery ~ to renvove lung tumors, clear blocked urinary tracts, repair malformed diaphragms — is a 
frequent occurrence at a half-dozen fetal treatment centers around the country, and could soon become 
standard care for some conditions diagnosed prenatally like spina bifida. NN'hether the fetus feels pain is a 
question that matters to the doctor wielding the scalpel. 

And it matters, of course, for the practice of abortion. Over the past four years, anti-abortion groups have 
turned fetal pain into a new front in their battle to restrict or ban abortion. Anti-abortion politicians have 
drafted laws requiring doctors to tell patients seeking abortions that a fetus can feel pain and to offer the 
fetus anesthesia; such legislation has already passed in five states. Anand says he does not oppose abortion 
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in all circumstances but says decisions should be made on a case-by-case basis. Nonetheless, much of the 
activists’ and lawmakers’ most powerful rhetoric on fetal pain is borrowed from Anand himself. 

Known to all as Sunny, Anand is a soft-spoken man who wears the turban and beard of his Sikh faith. Now a 
professor at the University of Arkan.sa.s for Medical Sciences and a pediatrician at the Arkansas Children’s 
Hospital in Little Rock, he emphasizes that he approaches the question of fetal pain as a scientist: “1 eat my 
best hypotheses for breakfast,” he says, referring to the promising leads he has discarded when research 
failed to bear them out. New evddence, however, has persuaded him that fetuses can feel pain by 20 weeks 
gestation (that is, halfv\^ay through a full-term pregnancvl and possibly earlier. As Anand raised awareness 
about pain in infants, he is now bringing attention to what he calls “signals from the beginnings of pain.” 

But these signals are more ambiguous than those he spotted in newborn babies and far more controversial 
in their implications. Even as some research suggests that fetuses can feel pain as preterm babies do, other 
evidence indicates that they are anatomically, biochemically and psychologically distinct from babies in 
ways that make the experience of pain unlikely. The tnith about fetal pain can seem as murky as an image 
on an ultrasound screen, a glimpse of a creature at once recognizably human and uncomfortably strange. 

IF THE NOTION that newborns are incapable of feeling pain was once widespread among doctors, a 
comparable assumption about fetuses was even more entrenched. Nicholas Fisk is a fetal-medicine 
specialist and director of the University of Queensland Center for Clinical Research in Australia. For years, 
he says, “I would be doing a procedure to a fetus, and the mother would ask me, ‘Does my baby feel pain?’ 

The traditional, knee-jerk reaction was, ‘No, of course not.’ ” But research in Fisk's laboratory (then at 
Imperial College in London) was making him uneasy about that answer. It showed that fetuses as young as 
18 weeks react to an invasive procedure with a spike in stress hormones and a shunting of blood flow 
toward the brain — a strategy, also seen in infants and adults, to protect a vital organ from threat. Then Fisk 
carried out a study that closely resembled Anand’s pioneering research, using fetuses rather than newborns 
as his subjects. He selected 45 fetuses that required a potentially painful blood transfusion, giving one-third 
of them an injection of the potent painkiller fentanyl. As with Anand’s experiments, the results were 
striking: in fetuses that received the analgesic, the production of stress hormones was halved, and the 
pattern of blood flow remained normal. 

Fisk says he believes that his findings provide suggestive evidence of fetal pain — perhaps the best evidence 
we’ll get. Pain, he notes, is a subjective phenomenon; in adults and older children, doctors measure, it by 
asking patients to describe what they feel. (“On a scale of oto 10, how would you rate your current level of 
pain?”) To be certain that his fetal patients feel pain, Fisk says, “I would need one of them to come up to me 
at the age of 6 or 7 and say, 'Excuse me. Doctor, that bloody hurt, what you did to me!’ ” In the absence of 
such first-person testimony, he concludes, if s “better to err on the safe side” and assume that the fetus can 
feel pain starting around 20 to 24 weeks. 

Blood transfusions are actually among the least invarive medical procedures performed on fetuses. More 
intnisive is endoscopic fetal surgery, in which surgeons manipulate a joystick-like instalment while 
watching the fetus on an ultrasound screen. Most invasive of all is open fetal surgery, in which a pregnant 
woman’s uterus is cut open and the fetus exposed. Ray Paschall, an anesthesiologist at Vanderbilt Medical 
Center in Nashville, remembers one of the first times he provided anesthesia to the mother and minimally 
to the fetus in an open fetal operation, more than 10 years ago. When the surgeon lowered his scalpel to the 
25-week-old fetus, Paschall saw the tiny figure recoil in what looked to him like pain. A few months later, 
he watched another fetus, this one 23 weeks old, flinch at the touch of the instrument. That was enough for 
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Paschall. In consultation with the hospited’s pediatric pain specialist, “1 tremendously upped the dose of 
anesthetic to make sure that wouldn’t happen again,” he says. In the more than 200 operations he has 
assisted in since then, not a single fetus has drawn back from the knife. “I don’t care how primitive the 
reaction is, it’s still a human reaction,” Paschall says. “And I don’t believe it’s right. I don’t want them to feel 
pain.” 

But whether pain is being felt is open to question. Mark Rosen was the anesthesiologist at the very first 
open fetal operation, performed in 1981 at the University of California, San Francisco, Medical Center, and 
the fetal anesthesia protocols he pioneered are now followed by his peers all over the world. Indeed, Rosen 
may have done more to prevent fetal pain than anyone else alive — except that he doesn’t believe that fetal 
pain exists. Research has persuaded him that before a point relatively late in pregnancy, the fetus is unable 
to perceive pain. 

Rosen provides anesthesia for a number of other important reasons, he explains, including rendering the 
pregnant woman unconscious and preventing her utenis from contracting and setting off dangerous 
bleeding or early labor. Another purpose of anesthesia is to immobilize the fetus during surgery, and 
indeed, the drugs Rosen supplies to the pregnant woman do cross the placenta to reach the fetus. Relief of 
fetal pain, however, is not among his objectives. “I have every reason to want to believe that the fetus feels 
pain, that I’ve been treating pain all these years,” says Rosen, who is intense and a bit prickly. “But if yon 
look at the evidence, it’s hard to conclude that that’s true.” 

Rosen’s own hard look at the evidence came a few years ago, when he and a handful of other doctors at 
U.C.S.F. pulled together more than 2,000 articles from medical journals, weighing the accumulated 
evidence for and against fetal pain. They published the results in The Journal of the American Medical 
Association in 2005. “Pain perception probably does not function before the third trimester,’’ concluded 
Rosen, the review’s senior author. The capacity to feel pain, he proposed, emerges around 29 to 30 weeks 
gestational age, or about two and a half months before a full-term baby is born. Before that time, he. 
asserted, the fetus’s higher pain pathways are not yet fully developed and functional. 

What about a fetus that draws back at the touch of a scalpel? Rosen says that, at least early on, this 
movement is a reflex, like a leg that jerks when tapped by a doctor’s rubber mallet. Likewise, the release of 
stress hormones doesn’t necessarily indicate the experience of pain; stress hormones are also elevated, for 
example, in the bodies of brain-dead patients during organ harv'esting. In order for pain to be felt, he 
maintains, the pain signal must be able to travel from receptors located all over the body, to the spinal cord, 
up through the brain’s thalamus and finally into the cerebral cortex. The last leap to the cortex is crucial, 
because this wrinkly top layer of the brain is believed to be the organ of consciousness, the generator of 
awareness of ourselves and things not ourselves (like a surgeon’s knife). Before ner\'e fibers extending from 
the thalamus have penetrated the cortex — connections that are not made until the beginning of the third 
trimester — there can be no consciousness and therefore no experience of pain. 

Sunny Anand reacted strongly, even angrily, to the artide’s conclusions. Rosen and his colleagues have 
“stuck their hands into a hornet’s nest,” Anand said at the time. “This is going to inflame a lot of scientists 
who are very, very concerned and are far more knowledgeable in this area than the authors appear to be. 

This is not the last word — definitely not.” Anand acknowledges that the cerebral cortex is not fully 
developed in the fetus until late in gestation. What is up and running, he points out, is a structure called the 
subplate zone, which some scientists believe maybe capable of processing pain signals. A kind of holding 
station for developing nerve cells, which eventually melds into the mature brain, the subplate zone becomes 
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operational at about 17 weeks. The fetus’s undeveloped state, in other words, may not preclude it from 
feeling pain. In fact, its immature physiology may well make it more sensitive to pain, not less: the bod/s 
mechanisms for inhibiting pain and making it more bearable do not become active until after birth. 

The fetus is not a “little adult,” Anand says, and we shouldn’t ejqiect it to look or act like one. Rather, it’s a 
singular being with a life of the senses that is different, but no less real, than our own. 

THE SAME MIGHT be said of the five children who were captured on video by a Swedish neuroscientist 
named Bjorn Merker on a trip to Disney World a few years ago. The youngsters, ages 1 to 5, are shown 
smiling, laughing, fussing, crying; they appear alert and aware of what is going on around them. Yet each of 
these children was born essentially without a cerebral cortex. The condition is called hydranencephaly, in 
which the brain stem is preserved but the upper hemispheres are largely missing and replaced by fluid. 

Merker (who has held positions at universities in Sweden and the United States but is currently 
imaffiliated) became interested in these children as the living embodiment of a scientific puzzle: where 
consciousness originates. He joined an online self-help group for the parents of children with 
hydranencephaly and read through thousands of e-mail messages, saving many that described incidents in 
which the children seemed to demonstrate awareness. In October 2004, he accompanied the five on the 
trip to Disney World, part of an annual get-together for families affected by the condition. Merker included 
his observations of these children in an article, published last year in the journal Behavioral and Brain 
Sciences, proposing that the brain stem is capable ofsupporting a preliminary kind of awareness on its own. 

“The tacit consensus concerning the cerebral cortex as the 'organ of consciousness,’ ” Merker wrote, may 
“have been reached prematurely, and may in fact be seriously in error.” 

Marker’s much-discussed article was accompanied by more than two dozen commentaries by prominent 
researchers. Many noted that if Merker is correct, it could alter our understanding of how normal brains 
work and could change our treatment of those who are now believed to be insensible to pain because of an 
absent or damaged cortex. For example, the decision to end the life of a patient in a persistent vegetative 
state might be carried out with a fast-acting drug, suggested Marshall Devon, a biologist at the Center for 
Research on Pain at Hebrew University in Jerusalem. Devor wrote that such a course would be more 
humane than the weeks of potentially painful starvation that follows the disconnection of a feeding tube 
(though as a form of active euthanasia it would be illegal in the United States and most other countries). 

The possibility of consciousness without a cortex may also influence our opinion of what a fetus can feel. 

Like the subplate zone, the brain stem is active in the fetus far earlier than the cerebral cortex is, and if it 
can support consciousness, it can support the experience of pain. While Mark Rosen is skeptical, Anand 
praises Marker’s work as a “missing link” that could complete the case for fetal pain. 

But anatomy is not the whole story. In the fetus, especially, we can’t deduce the presence or absence of 
consciousness from its anatomical development alone; we must also consider the peculiar environment in 
which fetuses live. David Mellor, the founding director of the Animal Welfare Science and Bioethics Center 
at Massey University in New Zealand, says he was prompted to consider the role of fetal surroundings in 
graduate school. “Have you ever wondered,” one visiting professor asked, “why a colt doesn’t get up and 
gallop around inside the mare?” After all, a horse only minutes old is already able to hobble around the 
barnyard. The answer, as Mellor reported in an influential review published in 2005, is that biochemicals 
produced by the placenta and fetus have a sedating and even an anesthetizing effect on the fetus (both 
equine and human). This fetal cocktail includes adenosine, which suppresses brain actirity’; pregnanolone, 
which relieves pain; and prostaglandin D2, which induces sleep — “pretty potent stuff,” he says. 
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Combined with the warmth and buoyancy of the womb, this brew lulls the fetus into a near-continuous 
slumber, rendering it effectively unconscious no matter what the state of its anatomy. Even the starts and 
kicks felt by a pregnant woman, he says, are reflex movements that go on in a fetus’s sleep. Wlaile we don’t 
know if the intense stimulation of surgery would wake it up, MeUor notes that when faced with other 
potential threats, like an acute shortage of ojQ-’gen, the fetus does not rouse itself but rather shuts down 
more completely in an attempt to conserv'e energy and promote survival. This is markedly different from 
the reaction of an infant, who will thrash about in an effort to dislodge whatever is blocking its airway. “A 
fetus,” Mellor says, “is not a baby who just hasn’t been bom yet.” 

Even birth may not inaugurate the ability to feel pain, according to Stuart Derbyshire, a psychologist at the 
University of Birmingham in Britain. Derbyshire is a prolific commentator on the subject and an energetic 
provocateur. In milder moods, he has described the notion of fetal pain as a “fallacy”; when goaded by his 
critics’ “lazy” thinking, he has pronounced it a “moral blunder” and “a shoddy, sentimental argument.” 

For all his vehemence in print, Derbyshire is affable in conversation, explaining that his laboratory research 
on the neurological basis of pain in adults Jed him to the matter of what fetuses feel: “For me, it’s an 
interesting test case of what we know about pain. It’s a great application of theory, basically.” The theory, in 
this case, is that the experience of pain has to be learned — and the fetus, lacking language or interactions 
with caregivers, has no chance of learning it. In place of distinct emotions, it experiences a blur of 
sensations, a condition Derbyshire has likened to looking at “a vast TV screen with all of the world’s 
information upon It from a distance of one inch; a great buzzing mass of meaningless information,” he 
writes. “Before a symbolic system such as language, an individual will not know that something in front of 
them is large or small, hot or cold, red or green” — or, Derbyshire argues, painful or pleasant. 

He finds “outrageous” the suggestion that the fetus feels anything like the pain that an older child or an 
adult experiences. “A fetus is biologically human, of course,” he says. “It isn’t a cow. But it’s not yet 
psychologically human.” That is a status not bestowed at conception but earned with each connection made 
and word spoken. Following this logic to its conclusion, Derbyshire has declared that babies cannot feel 
pain until they are i year old. His claim has become notorious in pain-research circles, and even Derbyshire 
says he thinks he may have overstepped. “I sometimes regret that I pushed it out quite that far,” he 
concedes. “But really, who knows when the light finally switches on?” 

IN FACT, “TH ERE may not be a single moment when consciousness, or the potential to experience pain, is 
turned on,” Nicholas Fisk wrote with Vivette Glover, a colleague at Imperial College, in a volume on early 
pain edited by Anand. “It may come on gradually, like a dimmer switch.” It appears that this slow dawning 
begins in the womb and continues even after birth. So where do we draw the line? WTien does a release of 
stress hormones turn into a grimace of genuine pain? 

Recent research provides a potentially urgent reason to ask this question. It shows that pain may leave a 
lasting, even lifelong, imprint on the developing nervous system. For adults, pain is usually a passing 
sensation, to be waited out or medicated away. Infants, and perhaps fetuses, may do something different 
with pain: some research suggests they take it into their bodies, making it part of their fast-branching 
neural networks, part of their flesh and blood. 

Anna Taddio, a pain specialist at the Hospital for Sick Children in Toronto, noticed more than a decade ago 
that the male infants she treated seemed more sensitive to pain than their female counterparts. This 
discrepancy, she reasoned, could be due to sex hormones, to anatomical differences — or to a painful event 
experienced by many boys: circumcision . In a study of 87 baby boys, Taddio found that those who had been 
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circumcised soon after birth reacted more strongly and cried for longer than uncircumcised boys when they 
received a vaccination shot four to six months later. Among the circumcised boys, those who had received 
an analgesic cream at the time of the surgery cried less while getting the immunization than those 
circumcised without pain relief. 

Taddio concluded that a single painful event could produce effects lasting for months, and perhaps much 
longer. “When we do something to a baby that is notan expected part of its normal development, especially 
at a very early stage, we may actually change the way the nervous system is wired,” she says. Early 
encounters with pain may alter the threshold at which pain is felt later on, making a child hypersensitive to 
pain — or, alternatively, dangerously indifferent to it. Lasting effects might also include emotional and 
behavioral problems like anxiety and depression, even learning disabilities (though these findings are far 
more tentative). 

Do such long-term effects apply to fetuses?They may well, especially since pain experienced in the womb 
would be even more anomalous than pain encountered soon after birth. Moreover, the ability to feel pain 
may not need to be present in order for “noxious stimulation” — like a surgeon’s incision — to do harm to 
the fetal nervous system. This possibility has led some to venture an early end to the debate over fetal pain. 

Marc Van de Velde, an anesthesiologist and pain expert at University Hospitals Gasthuisberg in Leuven, 

Belgium, says: “We know that the fetus experiences a stress reaction, and we know that this stress reaction 
may have long-term consequences — so we need to treat the reaction as well as we can. Whether or not we 
call it pain is, to me, irrelevant.” 

BUT THE QUESTION of fetal pain is not irrelevant when applied to abortion. On April 4, 2004, Simny 
Anand took the stand in a courtroom in Lincoln, Neb., to testify as an expert witness in the case of Carhait 
V. Ashcroft. This was one of three federal trials held to determine the constitutionality of the ban on a 
procedure called intact dilation and extraction by doctors and partial-birth abortion by anti-abortion 
groups. Anand was asked whether a fetus would feel pain during such a procedure. “If the fetus is beyond 
20 weeks of gestation, I would assume that there will be pain caused to the fetus,” he said. “And I believe it 
will be severe and excruciating pain,” 

After listening to Anand’s testimony and that of doctors opposing the law, Judge Richard G. Kopf declared 
in his opinion that it was impossible for him to decide whether a “fetus suffers pain as humans suffer pain.” 

He ruled the law unconstitutional on other grounds. But the ban was ultimately upheld by the U.S. 

Supreme Court, and Anand’s statements, which he repeated at the two other trials, helped clear the way for 
legislation aimed specifically at fetal pain. The following month, Sam Brownback, Republican of Kansas, 
presented to the Senate the Unborn Child Pain Awareness Act, requiring doctors to tell women seeking 
abortions at 20 weeks or later that their fetuses can feel pain and to offer anesthesia “administered directly 
to the pain-capable unborn child.” The bill did not pass, but Brownback continues to introduce it each year. 

Anand’s testimony also inspired efforts at the state level. Over the past two years, similar bills have been 
introduced in 25 states, and in 5 — Arkansas, Georgia, Louisiana, Minnesota and Oklahoma — they have 
become law. In addition, state-issued abortion-counseling materials in Alaska, South Dakota and Texas now 
make mention of fetal pain. 

In the push to pass fetal-pain legislation, Anand’s name has been invoked at every turn; he has become a 
favorite expert of the anti-abortion movement precisely because of his credentials. “This Oxford- and 
Harvard -trained neonatal pediatrician had some jarring testimony about the subject of fetal pain,” 
announced the Republican congressman Mike Pence to the House of Representatives in 2004, “and it is 
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truly made more astonishing when one considers the fact that Dr. Anand is not a stereotypical Bible- 
thumping pro-lifer.” Anand maintains that doctors performing abortions at 20 weeks or later should take 
steps to prevent or relieve fetal pain. But it is clear that many of the anti-abortion activists who quote him 
have something more sweeping in mind: changing perceptions of the fetus. In several states, for example, 
information about fetal pain is provided to eill women seeking abortions, including those whose fetuses are 
so immature that there is no evidence of the existence of even a stress response. “By personifying the fetus, 
they’re trying to steer the woman’s decision away from abortion,” says Elizabeth Nash, a public-policy 
associate at the Guttmacher Institute, a reproductive-rights group. 

Another, perhaps intended, effect of fetal-pain laws may be to make abortions harder to obtain. Laura 
Myers, an anesthesia researcher at Children’s Hospital Boston and Harvard Medical School who analyzed 
the Unborn Child Protection Act for the abortion-rights organization Physicians for Reproductive Choice 
and Health, concluded that abortion clinics do not have the equipment or expertise to supply fetal 
anesthesia. “The handful of centers that perform fetal surgery are the only ones with any experience 
delivering anesthesia directly to the fetus,” Myers says. “The bill makes a promise that the medical 
communit>' can’t fulfill.” Even these specialized centers have no experience providing fetal anesthesia 
during an abortion; such a procedure would be experimental and would Inevitably carry risks for the 
woman, including infection and uncontrolled bleeding. 

In his speeches about fetal pain, Senator Brownback often asks why a fetus undergoing surgery receives 
anesthesia but not a fetus “who is undergoing the life-terminating surgery of an abortion." Mark Rosen 
rejects the analogy. "Fetal surgery is a different circumstance than abortion,” he says, pointing out that none 
of the objectives of anesthesia for fetal surgery — relaxing the uterus, for example — apply to the 
termination of pregnancy. That includes an objective identified just recently: preventing possible long-term 
damage. For the fetus that is to be aborted, there is no longterm. And If there is no pain, as Rosen 
maintains, then there is no cause to put the woman's health at risk. 

Rosen sees no contradiction in his position, only a necessary complexity. ^NTien he was in medical school, he 
says, he worked for a time at an abortion clinic in the morning and a fertility clinic in the afternoon — an 
experience that showed him “the amazing incongruities of life.” In the three decades since then, he says he 
has come to believe that "there’s a time for fetal anesthesia, and maybe there’s a time not.” 

In their use of pain to make the fetus seem more fully human, anti-abortion forces draw on a deep 
tradition. Pain has long played a special role in how society determines who is like us or not like us (“us” 
being those with the power to make and enforce such distinctions). The capacity to feel pain has often been 
put forth as proof of a common humanity. Think of Shyiock’s monologue in “The Merchant of Venice”: Are 
not Jews “hurt with the same weapons” as Christians, he demands. “If you prick us, do we not bleed?” 

Likewise, a presumed insensitivity to pain has been used to exclude some from humanity’s privileges and 
protections. Many 19th-century doctors believed blacks were indifferent to pain and performed surgery on 
them without even that era’s rudimentary anesthesia. Overtime, the charmed circle of those considered 
alive to pain, and therefore fully human, has widened to include members of other religions and races, the 
poor, the criminal, the mentally ill — and, thanks to the work of Sunny Anand and others, the very young. 

Should the circle enlarge once more, to admit those not yet born? Should fetuses be added to what Martin 
Pernick, a historian of the use of anesthesia, has called “the great chain of feeling”? Anand maintains that 
they should. 

For others, it’s a harder call. When it comes to the way adults feel pain, science has borne out the optimistic 
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belief that we are all the same under the skin. As research is now revealing, the same may not be true for 
fetuses; even Anand calls the fetus “a unique organism.” Exhibiting his flair for the startling but apt 
expression, Stuart Derbyshire warns against “anthropomorphizing” the fetus, investing it with human 
qualities it has yet to develop. To do so, he suggests, would subtract some measure of our own humanity. 

And to concern ourselves only with the welfare of the fetus is to neglect the humanity of the pregnant 
woman, Mark Rosen notes. When considering whether to provide fetal anesthesia during an abortion, he 
says, it’s not “erring on the safe side” to endanger a woman’s health in order to prevent fetal pain that may 
not exist. 

Indeed, the question remains just how far we would take the notion that the fetus is entitled to protection 
from pain. Would we be willing, for example, to supply a continuous flow of drugs to a fetus that is found to 
have a painful medical condition? For that matter, what about the pain of being born?Tv\'o years ago, a 
Swiftian satire of the Unborn Child Pain Awareness Act appeared on the progressive Web site AlterNet.org . 

Written by Lynn Paltrow, the executive director of the National Advocates for Pregnant Women, it urged 
the bill’s authors to extend its provisions to those fetuses “subjected to repeated, violent maternal uterine 
contractio n and then forced through the unimaginably narrow vaginal canal.” 

She continued: “Imagine the pain a fetus experiences with a forceps delivery, suffering extensive bruising 
during and after! Shouldn’t these fetuses also be entitled to their own painkillers?” And in fact, both 
Nicholas Fisk and Marc Van de Velde have raised the possibility of administering pain relief to fetuses 
undergoing difficult deliveries. Obstetricians have yet to embrace the proposal. But Sunny Anand, for one, 
says the idea may have merit. Though he has “misgivings about messing with a process that has worked for 
thousands of years,” he can envision an injection of local anesthetic into the fetus’s scalp where it is grasped 
by the forceps or vacuum device. “Let’s try and work out what’s best for the baby,” he says. 

Annie Murphy Paul is at work on a book about the lasting effects of early experience. 
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April 18. 2012 

The Honorable Trent Franks 
United States TTouse of Representatives 
2435 Raybtim House Office Building 
Washington, D.C. 20515 

Bear Hepresentative Franks, 

On belialf of the Susan B. Anthony List and our 365,000 members across the comitr>', we are proud to 
endorse your District of Columbia Pain-Capable Unborn Child Protection Act. This legislation is a top 
priority for the Susan B. Anthony List. 

The bipartisan D.C. Pain-Capable Unborn Child Protcclion Act (H.R. 3803) proliibits abortions in the 
District of Columbia after 20 weeks gestation (about the 6-month mark), based on strong scientific evidence 
that an unborn child can feel pain by at least this stage ofdeveioptnert. Article I, Section 8 of (he 
Constitution grants Congress legislative responsibility for the District of Columbia. 

There is overwhelming evidence that an uuboni child has the capacit)' to feel pain by at least 20 weeks after 
fenlllzation, and often even .sooner. Ycl in our imliou’s capital, abortions can be performed for uny reason 
before birth, allowing some abonionist.s to travel to Hie D.C. area from states where iate-tem abortions ure 
restricted. 

Right now, babies are aborted by the D&K method in tlie District of Columbia, a method in which their arms 
and legs arc ripped apait by brute manual force. One abortionist even repoitedly takes a giant needle and 
stabs the unborn child in the heart. This is an unacceptable tragedy, and the D.C. Pain-Capable Unborn Child 
Piotection Act wil I put an end to this injustice. 

Six states (Kansas, Nebraska, Oklahoma, Idaho, Alabama, and Arizona) have already passed similar 
legislation, and it is time that the Coiig-ess uses its legislative authority to do the same In our nation’s capital. 

The SBA List is proud to endorse this bipartisan legislation tliat protects women and pain-capable unborn 
children from the horrors of lale-term abortion. We .sincerely thank you for introducing this common sense, 
live-saving legislation. 

For Life, 



President 



Marilyn Musgiave 

Vice President of Government Affairs 


1707 L STREET NW, SUITE 550 | WASHINGTON. DC 20036 | P 202.223.8073 | F 202.223.8D7B | WWW.SBA-LIST.ORC 
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On behalf of the American Civil Liberties Union (ACLU), a non-partisan organization 
with more than a half million members, countless additional activists and supporters, and 53 
affiliates nationwide, and the American Civil Liberties Union of the Nation’s Capital, with more 
than 5,000 members in the District of Columbia, both dedicated to protecting the principles of 
freedom and equality set forth in the Constitution and in our nation’s civil rights laws, we thank 
you for giving us the opportunity to submit this statement for the record on the so-called District 
of Columbia Pain-Capable Unborn Child Protection Act, H R. 3803, which would ban abortions 
in the District of Columbia at 20 weeks. 

The ACLU has a long history of defending reproductive freedom. The ACLU has 
participated in nearly every critical case concerning reproductive rights to reach the Supreme 
Court, and we routinely advocate in Congress and state legislatures for policies that promote 
access to reproductive health care. We oppose H.R. 3803 because it is unconstitutional and 
interferes in a woman’s most personal, private medical decisions, and unduly targets the 
residents of the District of Columbia. 

Every pregnancy is different. For many women and families, it is a joyous event. 
However, none of us can presume to know wbat complications may arise during the pregnancy, 
or all the circumstances surrounding a personal, medical decision to have an abortion. This is an 
inherently private decision that must be made by a woman and her family, not the government, 
and the United States Supreme Court has long recognized as much. In Roe v. Wade., the Court 
specifically held that: (1) a state may never ban abortion prior to fetal viability; and (2) a state 
may only ban abortion after viability if there are adequate exceptions to protect a woman’s life 
and health.' These principles have been repeatedly reaffirmed for more than three decades," as 
well they should. A woman should not be denied basic health care or the ability to make the best 
decision for her circumstances just because some disagree with her decision. H.R. 3803 flouts 
these basic rules. 

In conflict with law, in disregard of medical science, and for reasons unrelated to 
viability, H.R. 3803 unilaterally takes away a woman’s decision-making ability before viability 
and fails to provide even adequate protection for a woman’s health. Banning abortions starting 
at 20 weeks - which is a pre-viability stage of pregnancy - directly contradicts longstanding 


‘ 410 U.S. 113, 163-64 (1973). 

■ Gon/.alcs v. Carhan, 550 U.S. 124, 145 (2007) ("It must be staled ai Iheoulsct and with clarUy lhal Rue 3 csscnlial 
holding, the holding we reaffinn, has tliree parts. First is a recognition of the right of a woman to choose to have an 
abortion before viability and obtain it withont rmdue interference from die State. Before viability, the State’s 
interests are not strong enough to support a prohibition of abortion or the imposition of a substantial obstacle to the 
W'Oman’s effective right to elect the procedure.”). See also Planned Parenthood v. Casey, 505 U.S, 833. 87 1 (1 992) 
(plurality opinion) ("The woman’s right to temiinate her pregnancy before viability' is the most central principle of 
Roe V. Wade. It is a rule of law and a component of liberty wc cannot renounce,”). 
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precedent holding that a woman should “be free from unwarranted governmental intrusion” 
when deciding whether to continue or terminate a pre-viability pregnancy.’ 

The Supreme Court has long been clear that a legislature cannot declare any one element 
- “be it weeks of gestation or fetal weight or any other single factor - as the determinant” of 
viability.”"' Similarly here, the government cannot draw a line based on any single factor to 
prohibit abortions. Thus, a 20-weelc ban on abortions, no matter the justification, is by definition 
unconstitutional. In fact, a similar 20-week provision enacted by the Utah legislature has already 
been struck down as unconstitutional by the United States Court of Appeals for the lo"' Circuit 
because it “unduly burdenjed] a woman’s right to choose to abort a nonviable fetus.”’ 

Moreover, H.R. 3803 provides only a single, exceedingly narrow, exception to its ban: 
where the abortion is “necessary to save the life of a pregnant woman whose life is endangered 
by a physical disorder, physical illness, or physical injury.”" Put differently, H.R. 3803 bans 
abortions necessary to protect a woman’s health. Many things can go wrong during a pregnancy; 
a woman’s health could be at risk in ways that we cannot predict. Women may suffer blindness, 
kidney failure, or permanent infertility because they were denied the care they need by this bill. 
H.R. 3803 would force a woman and her doctor to wait until her condition was terminal to 
finally act to protect her health, but by then it may be too late. Such a restriction is as 
unconstitutional as it is cruel. It is longstanding precedent that restrictions on abortion post- 
viability must have an exception to preserve a woman’s health.^ This is all the more so true here 
where the ban impermissibly applies pre-viability. 

The disregard for women’s health displayed by H.R. 3803 knows almost no limit. Even 
when a woman qualifies for the narrow life exception — that is, when her life is literally in peril - 
H R. 3803 goes out of its way to further tie her doctor’s hands. The bill dictates how the 
pregnancy tennination must be performed, even if such a method will put a woman’s health at 
greater risk.* In other words, this bill disallows a doctor from choosing the method of abortion 
that will best protect a woman’ s health. 

In addition to ignoring - indeed, sacrificing - women’s health, H R, 3803 fails to take 
into consideration the fatal fetal conditions that develop or are detected in mid or later 
pregnancy. Consider the turmoil that Danielle Deaver suffered when her water broke months 


^ Casey 505 U.S. at 851. 

’ ColauUi V. Franklin, 4.59 U.S. .179. 188-89 (1 9791. 

’ JancL. V. Bangcrlcr, 102 F. Id 1112, 1 1 18 (lOlll Cir. 1996). 

District of Columbia Pain-Capable Unborn Child Protection Act, H.R. 3803, 1 12th Cong, § 3 (2012), 

' Casey, 505 U,S, at 879 (a post-viability ban must make an exception where an abortion is “necessary’, in 
appropriate medical judgment, for the preseiv-ation of the life or health" of the woman) (emphasis added); see also 
/?oe, 410U,S. at 164-65, 

^ There are only two narrow exceptions to this provision: when such a method would pose greater risk of deatli or 
the subslaniial and irreversible physical impairment of a major bodily function, 
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early at 22 weeks. She sped to the hospital, only to be told that her fetus had no chance of 
survival - her lungs would never develop; she would never be able to breathe. Danielle and her 
husband made the best decision for their family - to end the pregnancy and their own suffering, 
and spare their baby any pain. Tragically for Danielle, the state of Nebraska had already enacted 
an abortion ban similar to H.R. 3803, and her doctors were therefore not able to give her the care 
she needed and so desperately sought. She was forced to sit and wait for 10 days until her body 
finally expelled the pregnancy. In Danielle’s words: “There are no words for how awful the 1 0 
days were from the moment my water broke to the day my daughter died. There are no words for 
the heartbreak that cut deeper every time she moved inside of me for those 1 0 days.”’ 

Last, H.R. 3803 impinges on the autonomy of the District of Columbia. This ban 
tramples on the core concept of home rule. Although our Constitution gave Congress the 
authority to establish a federal district, the District of Columbia. Senators and 
Representatives holding widely divergent political views, finally recognized in 1973 that the 
citizens of the District of Columbia had been denied the most basic privilege enjoyed by all 
other Americans - the right to elect those men and women who would control their local 
governments. They enacted the Home Rule Act to “grant to the inhabitants of the District of 
Columbia powers of local self-government. . . and relieve Congress of the burden of 
legislating upon essentially local District matters.”'** 

The 20 week ban is antithetical to the spirit of the Home Rule Act. Tt disenfranchises 
and marginalizes the District’s leaders and residents. Through this provision, non-resident 
Members of Congress impose their own ideology, morality or belief upon the District’s 
residents and disregard the needs or wishes of the broader community or those directly 
impacted. Members of the House who seek to impose this abortion ban and negate the will 
of the District’s residents are not accountable to the people of the District. 

i|c H: 

We may not all agree on abortion, but we can all agree that it is important to support a 
woman’s health and well-being. This bill is should be rejected, not just because it is 
unconstitutional, but because it puts politics above a woman’s health. We urge the members of 
the Subcommittee to oppose this dangerous bill. 


^ See Matliew Hendley. Nebraska Woman Lets Jan Brewer Know Proposed Abortion Bill Actually Affects People . 
PhofatxNfavs Tm-fF.S, April 5. 2012, available at 

http:/^logs.phoemxne\\times.com/valleyfever/2012A)4/nebraska_womall_letsJall_brewer_l.php. 

Dislricl of Columbia Home Rule Acl.’Pub. L. No. 93-198, 87 Slat. 774,777 (1 973). 
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NATIONAL 

ABORTION 

FEDERATION 


May 17, 2012 

Dear Members of the House Judiciary Subcommittee on the Constitution: 

1 am writing regarding the testimony that has been submitted in support of H.R. 3803, the so- 
called District of Columbia Pain-Capable Unborn Child Protection Act. As an obstetrician- 
gynecologist with more than 20 years of experience providing both obstetric and complex 
abortion care, I wish to set the record straight. 

I direct Northwestern University’s Center for Family Planning & Contraception as well as its 
academic Section of Family Planning. The medical center where I work performs nearly 13,000 
deliveries annually. Most patients are healthy women having healthy babies, but I am frequently 
asked to provide abortions for women confronting severely troubled pregnancies or their own 
life-endangering health issues. Physicians who provide health care to women cannot choose to 
ignore the more tragic consequences of human pregnancy — and neither should Congress. 

The witnesses inaccurately claim that the gestational limits contained in the bill, defined as a 
“probable post-fertilization age ... of the unborn child [of] 20 weeks or greater” are not vague 
beeause post-fertilization dating is as valid as LMP dating. This is incorrect. The common 
reference point used by all clinical obstetric providers for dating a pregnancy — including 
normative data for most obstetric ultrasound — is dating derived from or compared with a 
woman’s last menstruation period (LMP). 'This is because there is a relative amount of certainty 
as to when a woman had her last period. Fertilization generally takes place between 2-4 weeks 
after the last menstmation period. Although in an “ideal” cycle the assumption would be that 
the fertilization occurred 2 weeks after LMP, the reality is that timing of ovulation can vary 
between women and between cycles in an individual woman. 

Because H.R. 3803 bases its language on post-fertiUzation dating, which physicians cannot 
always definitively estabUsh, physicians will be unable to determine whether or not they are in 
violation of the law when treating women with many pregnancies earUer than 22 weeks LMP. 
This is particularly true in those patients whose last menstrual period is uncertain or unverified 
by early ultrasound. Even tbe witnesses establish post-fertilization dating in their testimony by 
referencing LMP — they simply add two weeks to the LMP and state that it is the post- 
fertilization date. Their assumption that “LMP + 2” is an accurate substitute for the post- 
fertilization date is completely unfounded. Why would Congress accept language so clearly 
unacceptable to the majority of obstetric providers throughout our nation? 


Unfortunately, the language Congress uses has real implications for the health and well being of 
my patients. The witnesses claim that abortion care is never necessary to save a woman’s life and 
cannot be instituted sooner than 36 hours. These claims are also untrue. 
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The following portraits of the women I see illustrate just a few of the circumstances where 
abortion saves women ’s lives. In many of the cases we have saved women’s lives through 
immediate abortion with little or no cervical preparation: 

• One of my own obstetric patients carrying a desired pregnancy recently experienced 
rupture of the amniotic sac at 20 weels gestation. The patient had a complete placenta 
previa, a condition where the afterbirth covers the opening to the uterus. Although the 
patient hoped the pregnancy might continue, she began contracting and suddenly 
hemorrhaged, losing nearly a liter of blood into her bed in a single gush. Since the 
patienfs cendx had already dilated sufficiently, I was able to take this patient to the 
operating room and perform an immediate dilation and evacuation procedure without 
need for pre-operative cervdeal ripening. Had we not quickly intervened to terminate the 
pregnanc}% she would have bled to death, just as women do in countries with limited 
access to obstetric services. Had we not performed an immediate dilation and evacuation 
procedure, the patient would have required a procedure resembling a cesarean section — 
but associated with tar greater blood loss than a cesarean, greater maternal risk than most 
cesareans and posing far greater risk to the patienfs subsequent pregnancies than most 
cesarean sections. This abortion saved the patienfs life, protected her health and 
protected the health of future pregnancies. She required no pre-operative cervical 
preparation. 

• My service frequently receives referrals from Northwestern’s Division of Maternal Fetal 
Medicine and other high risk pregnane}’’ ser\’ices throughout the Chicago area. One of 
the more frequent reasons for referral is preterm rupture of membranes with 
chorioamnionitis, an intrauterine infection which can develop at any time during 
pregnancy. Since antibiotics will not sufficiently penetrate the endometrial cavity 
containing the baby, the treatment for this condition is to evacuate the uterus. If the 
infection occurs at term, we deliver die baby. If the condition occurs before 24 weeks, we 
must abort the pregnancy lest the patient become septic and die. CH’er my years of 
practice, I have had many patients who Avould have died without access to abortion in this 
situation. In many septic patients, the cervix begins to ripen permitting us to substantially 
shorten traditional cervical ripening regimens or perform mechanical dilation with 
immediate uterine evacuation. T cannot remember a case such as this that ever required 36 
hours of cervical preparation. 

• My sendee often receives consults regarding patients with serious medical issues 
complicating pregnancy. We recently had a 44-year-old patient whose pregnancy had 
been complicated by a variety of non-specific symptoms. A CT scan obtained at 23 weeks 
gestation revealed that the patient had lung cancer that had metastasized to her brain, 
liver, and other organs. Her family confronted the difficult choice of terminating a 
desired pregnane}" or continuing the pregnane}" knowing that the physiologic burden of 
pregnancy and cancer might worsen her already poor prognosis. The family chose to 
proceed with pregnancy termination. 
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• My service often receives referrals regarding unusual obstetric conditions because we 
work at a tcrtiar}’ care center. One complex condition referred to my service involved a 
patient who had a twin gestation in which one of the embr\'os was a molar pregnancy. 
Molar pregnane)^ is an abnormal pregnane)’’ in which the embryo fails to develop — or 
develops partially — and the placenta develops into grape like tissue clusters. The 
abnormal placenta of molar gestation expands the uterine cavity and often causes severe 
hemorrhage. Patients arc also more likely to develop a number of other medical problems 
during their pregnancy including intractable nausea and vomiting and early onset 
hypertensive disorders. Longer term, molar gestation places the patient at higher risk of 
developing choriocarcinoma, a cancer in which placenta-like material spreads throughout 
the body. Most molar gestations inv’^olvc no embryo, but this patient had one normal twin 
and one molar gestation. Although she was only 22 weeks gestation, her uterus already 
approximated the size of a term pregnanty'’ containing enough grape like clusters of 
placenta to fill a milk crate. Wc admitted the patient to the intensive care unit, obtained 
10 units of blood in case severe bleeding occurred, and successfully terminated the 
pregnancy. By intervening when we did, we preserved the patient’s life, her health, and 
her ability to have children in the future. 

• My service sometimes sees patients who have received organ transplants or are awaiting 
transplants. I remember one woman in her early twenties who had end stage alcoholic 
cirrhosis of the liver. She had stopped using alcohol and successfully balanced school, 
work, and frequent hospitalizations to deal with her severe liver disease and related 
disorders. While awaiting a transplant, she conceived. She decided to terminate the 
pregnancy rather than accept the risks to her life and health posed by continued gestation. 
We have cared for other patients who chose to terminate while awaiting transplant or 
after undergoing transplant of heart, liver, and other organs. Although some of these 
patients might manage to continue pregnancies to term, each patient’s circumstance is 
highly variable with unpredictable risk to life and health. 

• A colleague on my team recently took care of another patient with leukemia. Wc have 
had many during my 17 years at Northwestern. Several years ago, we had three patients 
Mth leukemia requiring pregnanc)'^ terminations at approximately the same time. Because 
leukemia causes abnormal blood cells, patients with leukemia confront increased risk of 
both bleeding and infection. Pregnancy compounds these risks, particularly if they need 
to receive ongoing chemotherapy during the pregnancy. 

• My sendee frequently sees patients with early pre-eclampsia, often referred to by the term 
“toxemia”. Pre-eclampsia usually complicates later gestation, but occasionally complicates 
pregnane)' as early as 18 to 20 weeks, well before the fetus is wable. The only treatment 
for severe pre-eclampsia is delivery. Otherwise, the condition will worsen, exposing the 
mother to kidney failure, liver failure, stroke and death. One Christmas morning 1 had to 
leave my own family so that I could provide a pregnancy termination for a remarkably 
side, pre-eclamptic teenager. 
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Patients like those described above rarely knew'’ that pregnancy could jeopardize their lives and 
health. Some opposed “abortion”, even while they themselves were undergoing an abortion. Like 
most tertiary' obstetric centers, we receive referrals of such patients from within our own system 
and throughout our metropolitan area. Some of the referrals come from providers or sectarian 
institutions that ostensibly oppose abortion, but rely upon us as the “safety valve” to assure that 
patients get the care they need and deser\'C. 

We usually manage to inten'ene before a risk to health becomes a risk of life, but we do so 
because the law currently embraces patient and provider autonomy. What will obstetricians do 
when the law criminalizes inten^entions needed to save the lives ot our daughters, wives, and 
mothers? 

I hope our elected representatives will allow those of us who experience these circumstances on a 
regular basis to set the record straight — and prevent the passage of legislation that would harm 
women, families, and those w'ho care for them. 

Gassing Hammond, MD 

Director, Section of Family Planning Sc Contraception 
Associate Professor of Obstetrics 6c Gynecology 
Northwestern Feinberg School of Medicine 

Current Member and Immediate Past Chair 
National Abortion Federation Board of Directors 


S'#* 


NAF is the professional association of abortion providers in North America. Our members include 
private and non-profit clinics. Planned Parenthood affiliates, voomen's health centers, physicians’ offices, 
and hospitals vcho together care for more than half the viotnen who choose abortion in the U. S. and 
Canada each year. Our members also include public hospitals and both public and private clinics in 

Mexico City. 

For more informatio7t, please contact NAKs public policy department at 202-667-5881. 
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February 24, 20 1 0 


Judiciary Committee 
Nebraska Legislature 
Room 1103, State Capitol 
Lincoln, Nebraska 68509 

Re: Constitutionality of LB 1 1 03 

Dear Judiciary Committee Members, 

This letter explains why, based on the most current precedent of the United States 
Supreme Court, it is my opinion that LB 1 1 03, the Abortion Pain Prevention Act, is 
unconstitutional both because it impermissibly bans abortions prior to fetal viability and because 
it fails to protect women’s health adequately.” 

T. A Woman’s Constitutional Right to Choose 

For more than thirty-five years, the U.S. Supreme Court has recognized that the 
constitutional rights to liberty and privacy extend to the decision of a woman to terminate her 
pregnancy. The Court first reached this conclusion in the landmark decision of Roe v. Wade, 410 

U. S. 1 1 3 (1973), where the Court specifically held that: (1 ) a state may not ban abortion prior to 
fetal viability; and (2) a state may ban abortion after viability so long as there are exceptions to 
protect the woman’s health and life. Id. at 163-64 (’Tf the State is interested in protecting fetal 
life after viability, it may go so far as to proscribe abortion during that period, except when it is 
necessary to preserve the life or health of the mother.”). The Court explained in Roe that 
viability was that point in pregnancy when the fetus is ’"potentially able to live outside the 
mother’s womb, albeit with artificial aid.” Jd. at 160. 

In Planned Parenthood of Southeastern Pennsylvania v. Casey, 505 U.S. 833 (1992), the 
Supreme Court reaffirmed these central tenets of Roe. Jd. at 878-79. The plurality opinion, 
Joined by Justice Anthony Kennedy, specifically held that “viability marks the earliest point at 
which the State’s interest in fetal life is constitutionally adequate to justify a legislative ban on 
nontherapeutic abortions.” Id. at 860; see also id. at 870 (“We conclude the line should be drawn 
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at viability, so that before that time the woman has a right to choose to terminate her 
pregnancy.”). 

The constitutional protection for a woman’s decision to end her pregnancy derives from 
the Due Process Clause of the Fourteenth Amendment to the Constitution. The Supreme Court 
has consistently ruled that the Due Process Clause protects the right to “substantive liberties,” 
including the right to “a realm of personal liberty which the government may not enter.” Casey, 
505 U.S. at 847. Because of the inherently private nature of the “decision whether to bear or 
beget a child,” the Supreme Court has recognized that individuals have the right to “be free from 
unwarranted governmental intrusion” when deciding whether to continue or terminate a pre- 
viability pregnancy. Casey, 505 U .S . at 85 1 . This right to choose a pre- viability abortion 
without undue interference from the government applies regardless of why the woman has 
chosen to end her pregnancy and regardless of why the state might seek to restrict that choice. 

LB 1103 violates these principles, as explained in more detail below, both because it bans 
pre-viahilily abortions and because even if it applied only posi-viahilily, the narrow exceptions to 
the ban fail to adequately protect a woman’s health. 

IT. LB 1 103 is Unconstitutional Because Tt Bans Pre-Viabilitv Abortions 

In the years following Roe, the Supreme Court had numerous opportunities to reconsider 
its decision both that states may not ban abortion prior to viability and what viability in this 
context means. Tt has never wavered. For example, three years after Roe, in Planned 
Parenthood of Central Missouri r. Danforth, 428 U.S. 52 (1976), the Court upheld a definition 
of “viability” in a Missouri statute because it allowed for the necessary “flexibility of the term.” 
Id. at 64. The Danforih Court specifically rejected the “contention that a specified number of 
weeks in pregnancy must be fixed by statute as the point of viability.” Id. at 65. The Court 
explained: 

[l]t is not the proper function of the legislature or the courts to place viability, 
which essentially is a medical concept, at a specific point in the gestation period. 

The time when viability is achieved may vary with each pregnancy, and the 
determination of whether a particular fetus is viable is, and must be, a matter for 
the judgment of the responsible attending physician. 

Id. at 64. 

Three years after Danfonh, in Colautti r. Franklin, 439 U.S. 379 (1979), the Court 
considered a Pennsylvania law regulating post-viability abortion and reaffirmed both that 
viability was the earliest point at which the state could ban abortion and that the determination of 
viability must not be fixed in weeks, but rather is a matter to be left to the physician’s judgment. 
The Court explained: 

[TJhis Court has stressed viability, has declared its determination to be a matter 
for medical judgment, and has recognized that differing legal consequences ensue 
upon the near and far sides of that point in the human gestation period. We 
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reaffirm these principles. Viability is reached when, in the Judgment of the 
attending physician on the particular facts of the case before him, there is a 
reasonable likelihood of the fetus’ sustained survival outside the womb, with or 
without artificial support. Because this point may differ with each pregnancy, 
neither the legislature nor the courts may proclaim one of the elements entering 
into the ascertainment of viability - be it weeks of gestation or fetal weight or any 
other single factor - as the determinant of when the State has a compelling 
interest in the life or health of the fetus. Viability is the critical point. 

Id. at 388-89. 

A decade later, in Webster v. Reproductive Health Services, 492 U.S. 490 (1989), the 
Court reiterated its holdings in Danforth and Colauiii that the determination of viability is a 
matter for the judgment of the attending physician. See id. at 5 1 6- 1 7 (plurality): id. at 526-27 
(O’Connor, J., concurring); id. at 545 n.6 (Blackrnun, J., Joined by Brennan, J., and Marshall, J., 
concurring and dissenting). And, as noted above, in Casey, the Court once again concluded that 
'‘the line should be drawn at viability, so that before that time the woman has a right to choose to 
terminate her pregnane}^” 505 U.S. at 870. 

LB 1103 is in clear violation of these principles. It does not draw its line at viability - it 
draws the line at 20 weeks after fertilization. As explained above, the Supreme Court has 
specifically - and repeatedly - rejected the notion that abortion may be banned at a specific point 
in pregnancy.’ Instead, it has always held that viability is the earliest point at which a ban may 
apply - and that the determination of when viability is reached must be left to the physician. 

Of perhaps particular note, Utah enacted an abortion statute similar to LB 1 1 03 in 1991. 
See Jane L. v. Bangerter, 102 F.3d 1112, 1114 (10th Cir. 1996) (considering statute that banned 
most abortions after “20 weeks gestational age, measured from the date of conception”). The 
Tenth Circuit struck down the law, ruling that Utah’s attempt to legislate the viability 
determination, rather than permit physicians to exercise their Judgment about viability, “is 
directly contrary to the Supreme Court authority.” 74. at 1115. The Tenth Circuit explained: 

[T]he State made a deliberate decision to disregard controlling Supreme Court 
precedent set out in Roe, Danforth, Colautti, and Webster, and to ignore the 
Supreme Court’s repeated directive that viability is a matter for an attending 
phj^sician to determine. In our view, the State’s determination to define viability 
in a manner specifically and repeatedly condemned by the Court evinces an intent 
to prevent a woman from exercising her right to choose [a previability] abortion . . 

. . and it therefore imposes an unconstitutional undue burden on her right to 
choose. 

Id. at 1116-17 (footnote omitted). 


'I'he poini of viabilily cannoi be legislaied wiib a number of weeks because il may dilTer sviih each pregnancy. 
Xoneiheless, a feius is noi ‘'generally undersiood lo have achieved viabilily - meaning ihai Ihere exisis a realislic 
potential for long-term siinival outside the utems [until] twenty-four weeks Imp or later,” Plotined Parenthood 
t'ed’n of Am. v. Gonzales, 435 F,3d 1 163, 1 166 n,l (9ih Cir, 2006), 
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A court looking at LB 1103 would have no choice but to reach the same conclusion as the 
Tenth Circuit did - LB 1 103 is in deliberate disregard of the Supreme Court’ s longstanding 
precedent, and therefore, unconstitutional. 

111. LB 1103 is Unconstitutional Because it Threatens Women’s Health 


The only exception to LB 1 1 03’s prohibition on performing an abortion after 20 weeks 
from fertilization is if the woman “has a condition which so complicates her medical condition as 
to necessitate the abortion ... to avert her death or to avert serious risk of substantial and 
irreversible physical impairment of a major bodily function.” 

As is explained above, the Supreme Court has long held that after viability, a state may 
prohibit abortion, but that prohibition must make exception for where abortion “is necessary, in 
appropriate medical judgment, for the preservation of the life or health'’ of the woman. Casey, 
505 U.S. at 879 (emphasis added); see also Roe, 410 U.S. at 165. 

While the Supreme Court has said that language similar to LB 1 103’s exception is an 
adequate medical emergency exception for restrictions that delay abortions such as a 24-hour 
waiting period or a parental consent requirement, Casey, 505 U.S. at 880, the Court has never 
upheld similarly narrow language as an adequate health exception for a complete abortion ban 
such as LB 11 03. Furthermore, the medical emergency exception that the Supreme Court upheld 
in Casey was not limited to “physical” health as LB 1103 is. 

In fact, the Court has rejected the notion that the protection afforded to women’s health 
by an abortion restriction may be so limited. See Doe v. Bollon, 410 U.S. 179, 192 (1973) 
(“[T]he medical judgment may be exercised in the light of all factors - physical, emotional, 
psychological, familial, and the woman’s age - relevant to the well-being of the patient. All 
these factors may relate to health.”); cf. Casey, 505 U.S. at 882 (“It cannot be questioned that 
psychological well-being is a facet of health.”); Thornburgh v. ACOG, 476 U.S. 747, 768-69 
(1986) (invalidating posi-viabiUiy abortion restriction because it placed pregnant women at 
medical risk by failing to require maternal health to be the “physician’s paramount 
consideration”); Women's Med. ProflCorp. v. Voinovich,9]] F. Supp. 1051, 1080-81 (S.D. 
Ohio 1995) (holding post-viability abortion restriction unconstitutional because “a state may not 
constitutionally limit the provision of abortions only to those situations in which a pregnant 
woman’s physical health is threatened, because this impermissibly limits the physician’s 
discretion to determine what measures are necessary' to preserve her health”) (emphasis added), 
ajf’d on other grounds, 130 F.3d 187 (6th Cir. 1997), 

Because LB 1103 allows abortions only if necessary “to avert serious risk of substantial 
and irreversible physical impairment of a major bodily function,” it would be unconstitutional 
even if it applied only post-viability (which it does not), because it does not allow all abortions 
that may be necessary for the presentation of the health of the woman. 
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TV. The Supreme Court’s Decision in Gonzales v. Carhort Does Not Alter this Result 

I understand that some proponents of LB 1 103 believe that the case law I have discussed 
above is in doubt following the Supreme Court’s 2007 decision in Gonzales v. Carhart, 550 U.S. 

1 24 (2007) GCarhan IT), which upheld the federal ban on “partial-birth abortion.” For the 
following reasons, 1 do not believe that to be so. 

First and foremost, the Court in Carhari. II did not overrule any of its previous precedent. 
Indeed, the Court went to great lengths to explain why its decision to uphold the federal ban was 
fully consistent with both Casey and its earlier ruling in Stenberg v. Carhart, 530 U.S. 914 
(2000) {''Carhart T), which struck down a similar Nebraska law. See, e.g., Carhart II, 550 U.S. 
at 146 (stating that the Court was ”apply[ing]” the standard set forth in Casey): id. at 151-52 
(differentiating the federal ban from the Nebraska ban upheld in Carhari 1). 

Moreover, while it is true that the federal partial-birth abortion ban does not contain an 
exception to protect women’s health, the Court was clear in Carhari II that it could uphold that 
law only because it reached just one method of abortion. Central to the Court’s holding was the 
fact that other methods of abortion remained available in all instances, and especially if a woman 
needed an abortion to protect her health. The Court explained that Congress could ban one 
method of abortion without a health exception “given the availability of other abortion 
procedures that are considered to be safe alternatives.” 550 U.S. at 167; see also id. at 164 
(“Alternatives are available to the prohibited procedure.”); id. at 165 (“Here the Act allows, 
among other means, a commonly used and generally accepted method, so it does not construct a 
substantial obstacle to the abortion right.”). 

In contrast, LB 1103 bans all abortions after 20 weeks after fertilization - not just one 
method. Therefore, if a woman needs an abortion to protect her health that does not meet the 
bill’s narrow exception, she would not have a safe alternative to end her pregnancy, as Supreme 
Court precedent - including Carhart 77- has required for more than thirty-five years. 

The Carhari II Court’ s treatment of the interests that a state may assert in order to justify 
an abortion restriction has garnered much debate. However, that discussion does not alter LB 
1 1 03’s unconstitutionality. There is nothing in Carhart II that suggests that a state can ban all 
abortions at any point prior to viability - regardless of the interest it asserts in doing so. Nor did 
the Court hold that a state could put forth an interest that would overcome the constitutional 
protection required for women’s health.' 

Finally, contrary to some suggestions, nothing in the recent changes to the composition of 
the Court alters my conclusion. The decisions in both Carhort I and Carhort II were decided by 
a vote of 5 to 4. In both cases. Justice Kennedy voted to uphold the ban on partial-birth abortion. 
Therefore, Carhari II was consistent with his prior vote dissenting in Carhari I. However, as I 
mentioned earlier. Justice Kennedy is also one of the members of the Court who joined the 
plurality opinion in Casey, which LB 1103 clearly violates. Therefore, in order for the U.S. 
Supreme Court to uphold LB 1103, Justice Kennedy would have to disavow his prior opinion in 


’ While there is nothing contrary to these principles in .Justice (linsburg's dissent in Carhari II. the analysis would 
be the same even it there were - il is axiomatic that, dissenting opinions have no precedential force. 
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Casey, something that I believe that he is unlikely to do, especially given the strong endorsement 
of Casey in the majority opinion in Lawrence v. Texas, 539 U.S. 558 (2003) which Justice 
Kennedy authored. See 539 U.S. at 573-74. 


For all of these reasons, it is my opinion that the most recent and controlling precedent of 
the United States Supreme Court leads to only one conclusion - LB 1 1 03 is an unconstitutional 
restriction on a woman’s right to choose, and would be found so by the federal courts. 


Sincerely yours, 

Walter Dellinger 

Former Acting Solicitor General 
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The Center for Reproductive Rights respectfully submits the following testimony to the House 
Judiciary Committee. Subcommittee on the Constitution Since 1902, the Center for 
Reproductive Rights has worked toward the time when the promise of reproductive freedom is 
enshrined in law in the United States and throughout the world We envision a world in which 
every woman is free to decide whether and when to have children, every woman has access to 
the best reproductive healthcare available; and every woman can make medical decisions without 
coercion or discrimination More simply put, we envision a world in which every woman 
participates with full dignity as an equal member of society 

We urge this Subcommittee to vote against H R 3803, the so-called “District of Columbia Pain- 
Capable Unborn Child Protection Act," as it; 

I Violates settled law that bans on abortion before viability and bans that do not protect 
women’s health violate the Constitution; 

II Tramples on the autonomy of the residents and elected representatives of the District of 
Columbia; 

III Would harshly penalize compassionate medical providers and subject them to a threat of 
litigation. 

IV Would ban virtually all abortions after 20 weeks gestation, regardless of the woman’s 
circumstances; and 

V Is based on unproven claims that have no basis in medical science 

H R 3803 violates women’s basic human rights by taking a deeply personal, medical decision 
that should be made by a woman and her doctor and substituting the judgment of politicians 
Every pregnancy is different, and no one can presume to know all of the circumstances 
surrounding the decision to have an abortion It is cruel and degrading to women to give to the 

1634 Eye Street, NW, Suite 550 
Washington, DC 20006 
Tel. 202 629 2657 
www.reproductiverights.org 
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government the power to make one sweeping rule that applies to all situations without regard for 
individual circumstances. H R. 3803 should be rejected as an attack on reproductive rights and 
the District of Columbia’s right to self-government. 

I. THE ACT IS BLATANTLY UNCONSTITUTIONAL 

The United States Constitution prohibits the government from enacting a law that bans abortion 
prior to the point in pregnancy when a fetus is viable, and prohibits the government from 
drawing a line at a particular gestational age to establish when viability begins.^ Although the 
point of viability, ''meaning [the] realistic potential for long-term survival outside the uterus,” 
differs with each pregnancy, a fetus is not "generally understood to have achieved viability . . . 
[until] twenty-four weeks Imp" or later. The twenty week line in H R, 3803 is at least two full 
weeks before the “generally understood” advent of viability. By completely banning some pre- 
viability abortions, H.R. 3803 directly conflicts with U.S. Supreme Court precedent on abortion.** 

As the Supreme Court has said repeatedly, "viability marks the earliest point at which the State’s 
interest in fetal life is constitutionally adequate to justify a legislative ban on nontherapeutic 
abortions.”^ The Supreme Court has never wavered from this position, despite numerous 
opportunities to do so. 

The Court has emphasized that "viability” is necessarily a “flexib[le] . , . term,” and that the 
government cannot "place viability, which essentially is a medical concept, at a specific point in 


' See Roe i-'. Wade, 410 U.S. 113. 163-64 (197.3) Tn Gonzales v. Carhart (''Carhart IF), 550 U.S. 124 (2007), Ihe 
most recent Supreme Court ease on abortion, the law at issue did not ban abortions in general or abortions at any 
particular point in pregnancy. Rather, it banned only one ahoriion procedure. Although the Supreme Court upheld 
that law, the Court emphasized that safe alternative abortion proeedmes were available and explained that its 
decision was fully consistent with past precedent. See, e.g., id. at 146 (stating tliat the decision is guided by the principle, 
inter alia, that b|efore viabilirty a State 'may not prohibit any woman from making the ultimate decision to 
terminate herpregnauev,”’ quoting (7t?,vey). 

^ Sometimes gestational age is measured using the date of the pregnant woman’s last menstrual period (Imp), which 
would typically be two weeks prior to fertilization. II. R. 3803 uses fertilization as the beginning of gestational 
dating: 20 weeks post-fertilization is 22 weeks Imp. 

’ R/amied IGreiithood Fed'n of. America v. Gonzales. 4.35 F.3d 1 163. 1 166 n. 1 (9th Cir. 2006), rev'd on other 
grounds, Gonzales v. Carhart, 550 U.S. 124 (2007). 

'' See also letter from Walter Dellinger, former Solicitor General of the United States, outlining why a state law witli 
similar provisions to lI.R. 3803 is unconstitutional (attached). 

^ Planned Parenthood of S.E. Pa. v. Casey, 505 U.S. 833, 860 (1992); .see also id. at 870 (‘'We conclude the line 
should be drawn at viability, so that before that time the woman has a right to choose to terminate her pregnancy."); 
id. at 879. 


2 
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the gestation period.”^ Moreover, because “[t]he time when viability is achieved may vary with 
each pregnancy,”^ the Court also has insisted that the determination of viability must be left to 
the physician's judgment.^ H.R. 3803 directly contradicts these important constitutional 
principles. 

Notably, in 1996 the United States Court of Appeals for the Tenth Circuit struck down a Utah 
statute that, like H R. 3803, banned abortion after twenty weeks gestation. Jane L. v. Bangerter, 
102 F. 3d 1112, 1114 (10th Cir. 1996). That court held that Utah’s attempt to legislate the 
viability determination was “directly contrary to the Supreme Court authority,” and found that 
the state’s “deliberate decision to disregard controlling Supreme Court precedent set out in Roe, 
Danforlh, Colavdi, and Webster, and to ignore the Supreme Court’s repeated directive that 
viability is a matter for an attending physician to detennine” showed that the state intended “to 
prevent a woman from exercising her right to choose [a previability] abortion” and imposed “an 
unconstitutional undue burden on her right to choose.” Id. at 1115-17 (footnote omitted). 

H.R. 3803 is constitutionally infirm on other grounds as well, as it would allow a post-20 week 
abortion in the District only if a woman’s life is in danger. The bill would prohibit physicians 
from providing such abortions to women whose health is placed at risk by the pregnancy -- 
leaving women with illness such as cancer, heart disease, or myriad other serious conditions 
without the ability to get essential medical care. Since recognizing the constitutional right to 
choose an abortion, the Supreme Court has consistently held that even though a state may ban 
abortion after viability, any such ban must make an exception when an abortion “is necessary, in 
appropriate medical judgment, for the preser\'ation of the life or health'' of the woman. ^ Because 


^ Planned Parenthood of Cent. Mo. v. Danforth. 428 LI.S. 52, 64 (1976). 

■ Id. 

^ Coiauni V. Pranktin. 439 LI.S. 379 (1979). '‘Viabilip' is reached when, in The judgnienT of the an ending physician 
on the particular facts of the case before him. there is a reasonable likelihood of the fetus’ sustained sun’ival outside 
the womb, with or without artificial support. Because this point may differ with each pregnancy, neither the 
legislature nor the courts may proclaim one of the elements entering into the ascertainment of viability - be it weeks 
of gestation or fetal weight or any other single factor - as the determinant of when the State has a compelling 
interest in the life or health of Qie fetus. Viability is the critical point.’’ Id. at 388-89, see also Casey, 505 U.S. at 870 
(holding again that 'hhe line should he drawn at viability, so that behire that time the woman has a right to choose to 
ternunate her pregnancy ”), Webster v. Reprod. Health Setvs. , 492 U. S. 490 ( 1 989) (holdmg Qiat the determination of 
viability IS a matter for the iudgment of Qie attending physician): see id. at 516-17 (plurality opmion); id. at 526-27 
(O’Connor, J., concuiiing), id. at 545 n.6 (Blackmun, ,T., joined by Brennan, J., and Marshall, J., concuiTing and 
dissenting). 

Roe, 410 U.S. at 165 (emphasis added); Casey, 505 U.S. at 879 (quoting 7?c)c, same). See also, e.y.. Doe v. Boiton, 
410 U.S. 179. 192 (1973) (“IT medical judgment may be exercised in the light of all factors - physical, 
emotional, psychological, familial, and the woman's age - relevant to the well-being of the patient. All these factors 

3 
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H R. 3803 allows abortions only if necessary “to save the life of a pregnant woman,” it would be 
unconstitutional even if il applied only posl-viahilily (which it does not), because it does not 
allow abortions that may be necessary to preserve the health of the woman. 

The Supreme Court’s 2007 decision in Gonzales v. Carhari, 550 U.S. 124 (2007) {'"Carhari IF) 
did not change this. First, the Court in Carhart II expressly did not overrule any of its previous 
precedent. See, e.g., Carhart 11, 550 U.S. at 146 (stating that the Court was “apply[ing]” the 
standard set forth in Casey’). While the federal statute at issue in Carhart II not contain an 
exception to protect women’s health, the Court was clear that it could nonetheless uphold that 
law because it reached just one method of abortion. Central to the Court’s holding was the fact 
that other methods of abortion remained available in all instances. The Court explained that 
Congress could ban one method of abortion without a health exception “given the availability of 
other abortion procedures that are considered to be safe alternatives.” 550 U.S. at 1 67; see also 
id. at 164 (“Alternatives are available to the prohibited procedure.”); /c/. at 165 (“Here the Act 
allows, among other means, a commonly used and generally accepted method, so it does not 
construct a substantial obstacle to the abortion right.”). 

In contrast, H.R. 3803 bans all abortions after 20 weeks after fertilization - not just one method. 
Therefore, if a woman needs an abortion to protect her health, she would not have a safe 
alternative that would permit her to end her pregnancy, as Supreme Court precedent has required 
for nearly forty years. 

TT. THE ACT TRAMPLES ON THE RIGHTS OF D.C. RESIDENTS 

H.R. 3803 is unprecedented: it would be the first time that the U.S. Congress has arrogated to 
itself the authority to prescribe rules of medical practice in one jurisdiction. The District of 
Columbia has a duly elected City Council and Mayor, and it is the province of those officials to 
consider and enact public policies governing D C. residents. The sponsors of this bill ignore this 
fact and instead insist on using the District as a testing ground for their extreme and callous anti- 
choice agenda. 

The 1 973 Home Rule Act restored to the District of Columbia the basic democratic guarantee of 
consent of the governed, with a few limited exceptions. Dictating medical decisions and 
trampling the constitutional rights of D.C. women were not among those exceptions. While many 


mav relate to health.'’); Casey, 505 U.S. at 882 (“It caiuiot be questioned that ps}'Chological well-being is a facet of 
health.”), Women's Med. Prof'I Carp. v. Voinovich, 911 F. Stipp. 1051, 1080-81 (S.D. Ohio 1995) (post-viabiliW 
abortion restriction unconstitutional because “a state may not constitutionally limit the provision of abortions only to 
those situations in which a pregnant woman’s physical health is threatened, because this impermissibly limits the 
physician’s discretion to determine what measures are necessarv’ to presence her health’’) (emphasis added), ajf'd on 
other grounds, 130F..5d 187 (6th Cir. 1997). 
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anti-choice conservatives trumpet federalism and states’ rights in other contexts, they are all too 
willing to set those principles aside and arrogantly impose cruel, dangerous and unconstitutional 
restrictions on women in the District of Columbia. The sponsors of this bill would be outraged if 
the United States Congress decided to reach into one of their districts - and no other - and 
impose rules restricting the delivery of medical care in that district. And yet that is exactly what 
they are doing to the District of Columbia. 

III. THE ACT WOULD HARSHLY PENALIZE DOCTORS AND THREATEN THEM 
WITH LITIGATION 

Under this bill, doctors could face two years in prison and fines of up to $250,000 for performing 
abortions after 20 weeks gestation, regardless of the circumstances, and could also be sued by 
their patients or their patients’ families. These doctors are trying to provide the most medically 
appropriate care for their patients. As District resident Christy Zink explained in a statement 
about her medically necessary abortion: “1 am horrified to think that the doctors who 
compassionately but objectively explained to us the prognosis and our options for medical 
treatment, and the doctor who helped us terminate the pregnancy, would be prosecuted as 
criminals under this law for providing basic medical care and expertise. 

The bill also allows a woman’s husband, sibling, parent, and even any doctor who has ever 
treated the woman for any condition, to sue to prevent her from getting an abortion. It is stunning 
that Congress would even consider enacting legislation allowing someone else to sue a woman’s 
doctor and to interfere with a decision to have a medical procedure that is a constitutionally 
protected right. 

TV. THE ACT CRUELLY DISREGARDS THE AGONIZING CIRCUMSTANCES 
WOMEN FACE 

H.R. 3803 would ban virtually all abortions after 20 weeks gestation, regardless of the woman's 
circumstances. For example, some women will learn at this point in pregnancy that the fetus she 
is carrying has severe abnormalities that make its survival highly unlikely or impossible; women 
and their families need time to consult with medical specialists and consider all their options in 
those difficult circumstances. This ban would impose an arbitrary and unnecessary deadline on 
those women, and would prevent physicians from providing the best medical care. 

Consider some examples of how this law would harm women and their families: 


"Statement of Christy /ink on Harmful Impact of HR 3H().U’ [' ebmaiy 21, 2012, available at 
hitj'>://procho!ce.org.^news/reieases/20 120221 .html . 
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• Christy Zink, who lives and works in Washington, D C., and her husband were 
devastated to learn, when Christy was 21 weeks pregnant, that their son was missing part 
of his brain. Had he survived childbirth, he would have experienced near-constant 
seizures and also near-constant pain. This bill would bar women in such tragic 
circumstances from taking the time they need to weigh all of the relevant information and 
ultimately make a difficult but compassionate decision to end the pregnancy. 

• Tara Schleifer, a mother from Virginia, ended her pregnancy in the second trimester after 
learning the fetus had congenital heart and bowel defects that would cause debilitating 
pain and sutYering. As reported, she "told the [Virginia] Education and Health Committee 
that any pain inflicted by her recent abortion undoubtedly paled in comparison to what 
her second child would have endured had he been brought into the world with myriad 
health issues; a heart defect requiring multiple open-heart surgeries, Down Syndrome and 
a bowel problem that would have required feeding through a tube. . . She ultimately 
concluded that having the baby would not only subject him to more suffering, but would 
leave the family financially and emotionally bankrupt and unfairly detract from the 
parenting of 3-year-old son Isaac.”" 

Every pregnancy is different. A one-size-fits-all ban callously ignores the very personal and 
often difficult circumstances surrounding a woman's decision to terminate a pregnancy. Women 
should be assisted by doctors, not politicians, in deciding the care they need, and they should not 
have those important decisions burdened by an arbitrary ticldng clock. 

V. THE ACT IS SCIENTIFICALLY UNSOUND 

H.R. 3 803 's purported goal is to prevent fetal pain, but the '‘findings” in the bill deliberately 
obfuscate what the science actually shows. Britain's Royal College of Obstetricians and 
Gynecologists (RCOG) concluded in 2010 that nerve connections in the fetal brain are not 
sufficiently formed to allow pain perception before at least 24 weeks, and that pain is likely not 
experienced until birth.'’ 


' ' "l.awmakers Narrowly Reject l.ate-Tenn Abortion Ran In VA/‘ CRS/DC. l-'eb. 12, 2(112, available at: 
http /Avashin£ton.cbsiocal.com/2(> [2/02/02/lawmakers-narro\v]v-reject-jate-teiTn-abortioi>han-in-va/ . 

Available al liUp:,’Vvv'vw.rco^.ora i:L'Tcui]-av\arcncss're\iovv-rcsearch-and'reconiinen(ja(ions-uraeiice . 
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Members of the medical faculty at the University of California San Francisco (UCSF), after 
reviewing the medical literature around fetal pain, also refute the key “findings” in H.R. 3803 
and thus undercut the purported basis for this legislation.' ' 


CONCLUSION 

H.R. 3803 is merely the latest attempt by opponents of women’s reproductive autonomy to put 
the nation on a path back to an era of illegal, unsafe abortion. With this bill, they target women 
of the District of Columbia, whose rights are regularly used as a political pawn, and seek to 
impose draconian and cruel restrictions on those women’s most personal medical decisions. The 
bill fails to take into account women’s individual circumstances, no matter how difficult, and 
makes no exceptions for threats to women’s health. We urge the Subcommittee and the Congress 
to soundly reject H.R. 3803. 


' ^ Letter to Alabama State Legislature from Philip Damev. ML), MSc, and Mark Rosen. ML), University of 
California, San I'rancisco, March 30, 201 1 . The Alabama legislation and H.R. 3803 contain nearly identical 
legislative findings. 
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Testimony of Willie Parker, MD, MPH, MSc 
Board Member, Physicians for Reproductive Choice and Health 
House Judiciary Committee 
Subcommittee on the Constitution 
May 17, 2012 


Physicians for Reproductive Choice and Health (PRCH) is a doctor-led 
national advocacy organization that relies upon evidence-based medicine 
to promote sound reproductive health policies. PRCH opposes H.R. 3803, 
the “District of Columbia Pain-Capable Unborn Child Protection Act.” This 
bill would ban abortion in the District of Columbia at 20 weeks after 
fertilization. This measure is clearly unconstitutional' and would harm 
women’s health. Moreover, the bill is incredibly disrespectful of women, 
doctors, and the residents of the District of Columbia. 

I am a board-certified obstetrician/gynecologist lii'ing and practicing 
medicine in the District. I have worked with Planned Parenthood of 
Metropolitan Washington, taught at the University of Hawaii John A. 
Bums School of Medicine, and served as an Epidemic Intelligence Service 
Officer with the Centers for Disease Control and Prevention. I received my 
medical degree from the University of Iowa, my master’s degree in public 
health from the Harvard School of Public Health, and my master’s degree 
in science in health services research from the University of Michigan, 
where I also completed a fellowship in family planning. I have more than 
20 years of experience in women’s health and have serv'ed on the PRCH 
board since 2007. 1 am pleased to submit this testimony in opposition to 
H.R. 3803 on behalf of PRCH. 


I. H.R. 3803 Would Deny Women Needed Medical Care 


Most abortions in the United States are provided early in pregnancy; 
roughly 12% of abortions occur at or after 13 weeks after a woman’s last 
menstrual period (LMP). Only 1.4% of abortions occur at or after 21 weeks 
LMP." But some women will need abortion care later in pregnancj'. H.R. 
3803 would deny these women badly needed safe medical care. 


While most women can look forward to a safe pregnancy, pregnancies can 
go terribly wrong. I remember caring for a senior staff member of a U.S. 
senator. At 23 1/2 weeks LMP, she discovered that her very desired 
pregnancy was complicated by a deadly fetal anomaly. She and her 
husband were distraught— this was their first child— but resolute that 
abortion was the right decision for them.'" 
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The difficuit circumstances described above are not uncommon for abortions after 20 
weeks post-fertilization, where discovery of complications and decision-making often 
occur. A physician in the PRCH network, Dr. Grace Shih in San Francisco, remembers 
one of her patients, whose water broke at 22 weeks LMP. Her pregnancy was doomed. 
Her wish was to have an abortion, as safely and quickly as possible, so that she could 
return home to her family and move forward. 

Dr. Cat Cansino of Columbus, Ohio, cared for a patient whose pregnancy was diagnosed 
with a lethal fetal anomaly incompatible with life, after several consultations with high- 
risk obstetricians and neonatologists. Her patient shared with her how difficult it was to 
decide on abortion and also how hard it would have been to continue a pregnancy 
wondering when her baby would die while inside her. 

Another physician, Dr. Aileen Gariepy of New Haven, Connecticut, took care of Angela, 
a 25-year-old woman with a very wanted pregnancy. She had come to Dr. Gariepy for a 
routine ultrasound at 23 weeks LMP. The ultrasound showed abnormalities, and later, 
the fetus was diagnosed with a lethal form of fetal skeletal dysplasia, a fatal bone 
disorder. Continuing the pregnancy would mean waiting for the fetus to die in utero, 
during labor, or immediately after delivery. Angela and her partner felt that the most 
compassionate thing to do was to end what they perceived as their baby's suffering and 
their own. 

H.R. 3803 takes away decision-making from DC women and their doctors and replaces 
it with political judgment. Politicians should not insert their ideology into the most 
personal decisions of a woman and her family. 

II. H.R. 3803 Lacks Adequate Exceptions, Contains Onerous Reporting 
Requirements, and Criminalizes Doctors’ Care 

H.R. 3803 only has a narrow exception for the life of a woman, inadequate exceptions to 
protect women’s health, and no exceptions for rape, incest, or fetal anomalies. Many 
serious health conditions materialize or worsen later in pregnancy, such as placental 
bleeding. PRCH’s consulting medical director, Dr. Anne Davis of New York, cared for a 
mother of two who was 22 weeks pregnant LMP. She had been bleeding throughout her 
pregnancy, but since this was a very desired pregnancy, she was waiting and hoping for 
the best. Her condition developed into placental abruption, which is where the placenta 
separates from the uterine wall, causing bleeding and depriving the fetus of oxygen. Her 
bleeding increased, and she was reaching the point where she would have suffered 
massive hemorrhage, shock, and death. Her pregnancy had to end. She sundved and 
hopes to have more children. 

I remember caring for a woman pregnant with her first child that developed a clotting 
disorder. The clotting disorder had destroyed her liver; she needed a liver transplant to 
save her life. She had to have an abortion so that she could have a liver transplant. H.R. 
3803 would jeopardize the lives and health of all of these women. As discussed above, 
lethal fetal anomalies are also often not diagnosed until 20 weeks or later. H.R. 3803 
would force women in the District to travel out of state (if they had the resources) or 
would deny them safe care altogether. 
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H.R. 3803 also contains an onerous and invasive reporting requirement. Any physician 
providing abortion care in the District would have to file reports on their patients. H.R. 
3803 requires reporting of the gestational age of the pregnancy, the abortion method, 
and the age of the woman. The information would then be complied into a public report. 
While the legislation states that no information shall be included that could lead to the 
identification of patients, the language is inadequate and the legislation is silent as to 
the identification of doctors. When the CDC and many other states collect data, they 
require that statistics be provided in the aggregate. Aggregating statistics is necessary to 
protect the confidentiality of patients and physicians, and while the bill mentions 
confidentiality, it does not adequately ensure it."' The District of Columbia is a small 
jurisdiction, which means that wiithout sufficient protections, physicians could be 
singled out and identified, putting them at risk of violence and harassment. This is 
unacceptable. 

This cruel legislation abandons and endangers women by criminalizing safe abortion. 
H.R. 3803 places my colleagues and me in the position of telling women that we cannot 
provide the medical care they need and deserve or risking civil and criminal penalties. 
Violation of this bill would result in fines and/or imprisonment of up to two years. The 
bill also grants the ability to sue for violations to relatives of the woman. These 
provisions are clearly intended to intimidate health care providers from providing 
abortion care. 

III. Conclusion 

Some states have already passed laws to ban abortions 20 weeks after fertilization. H.R. 
3803 would create such a requirement in the District of Columbia. The DC government 
has not introduced this law— instead it has been introduced by Representative Trent 
Franks (R) of Arizona. Representative Franks and his cosponsors (none of whom 
represent the District of Columbia) purport to know what is best for the District, 
attempting to legislate an abortion restriction that the democratically elected local 
government has not supported or enacted. 

There is a dearth of abortion providers in the United States. Eighty-seven percent of 
U.S. women live in a county where there is no access to abortion.'' There is even less 
access for women who need abortion care after 20 weeks. My friend and colleague Dr. 
George Tiller of Kansas provided this needed care in Wichita until he was murdered in 
his Kansas church nearly three years ago. Dr. Tiller understood the needs of women in 
such complicated medical situations, making it his life’s work to provide them with safe 
medical care. 

The imposition of this ban in the District is meant not only to deprive DC women of safe 
and legal medical care, but also to intimidate and harass my colleagues and me who 
provide comprehensive and compassionate care to our patients. On behalf of PRCH, I 
urge you to vote against H.R. 3808. 


‘ The United States Supi’eme Court has long held that slates may not ban abortion cai’e belore viability. 
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‘‘ Centers lor Disease ('(jnLrol and PrevxjnLion. Aborlion Surveillanec, llniLcd SLaLes, 2008. Available aL 
him: //v.T-s'\v.cdc.c;ov/n'!7n\vT /preview .•’mnrwThtnil.^ssbQ [,53 i.htr»?.s cid=Rs60!sal w . Accessed May i6, 2012. 


Cx)mpounding Ihe horror of Iheir siLiialion were Ihe delay and struggle they expc’iie treed when her redereilly funded 
healtlr iiisurajice iiiitially reftisedtocxtver her abortion. I performed her procedure wdthout complicarh:)]!, fc>r tvhicli 
thej^ were veiy- grateful. 

For example, the State of Alalxania’s .statute specifies that the data he made available in the aggregate. (Alabama 
Statutes Section 22-yA-i3.) The State of Michigan has a similar requirement; “the department shall make available 
annually in ayyreyale a sLaLisLical report summarizing the information submitted in each indi\idual report reejuired 
by this .section [cmpha.sis added].” (Michigan Public Health Code 333.2835). 

^ (riuttmacher Institute, Facts on Induced Abortion in the United States, August 2011. Available at 
hlLD://wvvvv.aullmachci'.orcuTiubs/i 1 .> induced alK-TiioruIilnil . Accessed May 16, 2012. 
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Members of the House Judiciary Subcommittee ou the Constitution: T am honored to submit 
this testimony. 

Today you are considering the District of Columbia Pain-Capable Unborn Child Protection Act 
(H.R.3803), introduced by Rep. Trent Franks (R-AZ). Under the auspices of concern about fetal 
pain, this misleadingly named bill singles out die District of Columbia for an unconstitutional 
ban on abortion care after 20 weeks, with no exceptions for a woman's health. 

NARAL Pro-Choice America does not oppose post-viability bans that include appropriate 
exceptions for cases m which a woman's life and health are at risk. Yet 20-week abortion bans 
like H.R.3803 ignore die question of viability, and instead are meant as a direct challenge to the 
Supreme Court's ruling in Roe p. Wade. Additionally, by focusiiig this legislation solely on the 
District of Columbia, H.R.3803 is a clear affront to the principles of democracy and home rule. 
Ultimately this ban directly threatens the health of women in the most desperate of 
circumstances here in Washington, D.C. and attempts to set a precedent that would deny 
women their reproductive rights all across the country. NARAL Pro-Choice America opposes 
the Franks legislation and all other 20-week abortion bairs. 

The Franks Bill Is Part of a Coordinated Effort to Eliminate Access to Abortion Nationwide 

While the Franks bill is the first attempt to pass a 20-week ban at the federal level, unfortunately 
its content is not uniejue. It is modeled on restrictions on abortion care that have been 
introduced in numerous states across the country. In 2010, Nebraska was the first state to pass a 
law instituting a ban on abortion after 20 weeks.' The following year, 15 states introduced 33 
similar measures,^ and by the end of 2011, five additional states— Alabama, Idaho, Indiana, 
Kansas, and Oklahoma— had enacted copycat bans.'^ So far in 2012, 20-wcck bans have become 
law in Arizona and Georgia, bringing the total number of states with such an extreme ban up to 
eight. None of these state laws has adequate exceptions to protect a woman's health or for cases 
of rape, incest, or fetal anomaly. The Franks bill is even more extreme than its state 
counterparts in that it contains no health exception at all. 

Taken together, the Franks bill, the Nebraska law, and the subsequent bans in other states 
represent a new line of attack on women's reproductive rights, one which completely 
disregards the real-life circumstances of women and their families. 

Some Women Need Later Abortion Care 

The harsh reality is that while most women welcome pregnane}^ and can look forward to a safe 
childbirth, for some, pregnancy can be dangerous, and abortion restrictions without a health 
exception endanger these women. The Franks bill would force a woman to carry a pregnane}^ 
to term even if it would jeopardize her health, render her permanently disabled, or place her 
future fertility at risk. 
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H.R.3803 provides inadequate protections for the health of women. Take Vikki Stella for 
example, who, as a diabetic, discovered during her 32nd week of pregnancy that the fetus she 
was carrying suffered from several major anomalies and had no diance of survival. Because of 
Vikki's diabetes, her doctor determined that induced labor and Caesarian section were both 
riskier procedures for Vikki than an abortion. The procedure not only protected Vikki from 
immediate medical risks, but also ensured that she would be able to have children in die 
futured The Franks bill would have precluded Vikki from choosing the best medical option for 
her situation. 

Additionally, H.R.3803 includes no exception to protect women who are diagnosed with life- 
threatening conditions while pregnant. About one in 3,000 pregnant women has breast cancer 
during her pregnancy, and for these women, abortion care can be life-saving.'^ For tustance, 
Jennifer Peterson was 35 and pregnant when she discovered a lump in her breast. Tests showed 
she had invasix'C breast cancer.*’ The cancer and its treatment, separate and apart from the 
pregnancy, were a threat to her health. A health exception for women like Jennifer recognizes 
the added health risk posed by pregnarrey, both during the onset and treatment of her cancer. 
Yet, under the Franks bill, a woman like Jennifer would be forced to continue a pregnancy, even 
if she decided with her doctors that it would be dangerous to do so. 

Abortion care can also be necessary for a woman whose pre-existing health condition could 
become fatal during pregnancy. Doctors report that many pregnant women with heart-valve 
disorders die each year from blood clots which, absent pregnancy, would not be life 
threatening.^ A physician who specializes in maternal cardiac medicine said that there are 
"extreme pregnancy-associated risks" for women with these heart conditions. The doctor 
explained that: "A high risk of maternal mortality has implications not just for the mother but 
also for any potential baby and siblings at home. And even if she survives the pregnancy, the 
woman may have a reduced life expectancy or suffer from limited physical capacity."^ For a 
woman presenting late in a pregnancy with a severe heart disorder, a health exception 
recognizes the totality of the risks she faces and allows her to make the best decision for her 
health, her life, and her family. 

Exceptions must also account for the full range of health risks pregnant women face, including 
the tremendous emotional toll resulting from a pregnancy that encounters severe fetal anomaly. 
Women who seek abortion services after 20 weeks often have heartbreaking stories, such as that 
of Nebraska resident Danielle Deaver whose pregnancy suffered anhydramnios, a premature 
rupture of the membranes before die point of viability. Without sufficient amniotic fluid, the 
fetus likely would be bom with a shortening of muscle tissue that results in the inability to 
move limbs, and the lungs were unlikely to develop beyond the 22-week point. In counsel with 
their doctor, Danielle and her husband explored every possible action to save the pregnancy. 
However, there was less than a 10 percent chance that, if bom, the baby would be able to 
breathe on its own and only a two- percent chance the baby would be able to eat on its own. 
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This tragic situation was made even more difficult by the 2010 Nebraska law banning abortion 
after 20 weeks, which had gone into effect just two months prior. The new law meant that 
despite the extreme complications with her pregnancy, Danielle was unable to obtain an 
abortion. Eight days later, after Danielle endured intense pain and infection, their daughter was 
born and survived for just 15 minutes.''’ This heartbreaking stor}^ illustrates just one of many 
circumstances that a woman may face when a wanted pregnancy experiences complications. To 
also have to face a ban on abortion care after 20 weeks would cause more pain and anguish than 
any family should ha\^c to bear. 

Finally, you will hear today from District of Columbia resident Christy Zink, who learned at 21 
weeks that her pregnancy was suffering from severe fetal anomalies. The diagnosis she 
received meant that, if born, her baby would be in a state of near-constant seizures that would 
require numerous surgeries to remove what little of the brain matter remained. Christy and her 
husband made the difficult decision to terminate the pregnancy, a choice which would be illegal 
if the Franks bill were to become law.^^' 

Women facing the direst of circumstances are among those who receive tire 1.5 percent of 
abortions that occur after 20 weeks." Sadly, with the murder of Dr. George Tiller in 2009 by an 
anti-choice extremist, women in these circumstances have fewer and fewer places to turn. 
H.R.3803 seeks to broaden the swath of women with no access to safe, legal abortion care after 
20 weeks by banning it in the District of Columbia. 

This Bill Lacks Other Important Exceptions 

Further, the Franks bill and its state companions provide no exception for abortion in cases of 
rape or incest, even when the sur\n\^ors of sexual violence are young girls. This is particularly 
harmful given that each year approximately 25,000 women in the United States become 
pregnant as a result of rape. Approximately 30 percent of rapes invoK^'e women under age 18.^^ 
Research by the Women's Reproductive Rights Assistance Project (WRRAP) found that girls 10- 
17 years of age accessed abortion care after 20 weeks — care that would be outlawed by 
H.R.3803 — more often than older women and that the women seeking WRRAP's assistance 
were more likely than the general population to report experiencing rape.’ ’ Some yoimg 
survivors of sexual abuse or incest may access abortion care later in their pregnancies because 
they may not yet be as familiar with their bodies and may take some additional time to process 
the possibility of unintended pregnancy in addition to the trauma of rape. The youngest 
survivor documented in the WRRAP report was a 10-year-old victim of incest. This ban does 
nothing to consider each woman's personal experiences and makes no exception for young 
women facing such trauma. 

Twenty-Week Abortion Bans Are Blatantly Unconstitutional 

The Supreme Court has long held that a woman has the unequivocal right to choose abortion 
care until the point of fetal viability. Under dris standard, states may regulate abortion care, but 
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not ban it before viability. However, 20-week abortion bans are not about post-viability 
abortion care. In fact, all eight states that have enacted 20-week bans already had post-viability 
bans in place at the time. Instead, by banning abortion at 20 weeks, the Franks legislation is 
clearly an unconstitutional pre-viability abortion ban. Its sponsors are attempting to use 
controversial and unsettled science to lure the court to discard the Roe framework entirely by 
moving away from the viability standard established in Roe. 

Tn fact, state Sen. Mike Flood, the author of the Nebraska ban, openly acknowledges that his law 
"walks away from viability as a standard. Anti-choice strategist Mary Spaulding Balch, 
attorney for the National Right to Life Committee, also has admitted that: "What I would like to 
bring to the attention of flie court is, there is aiiother line. This new knowledge is something the 
court has not looked at before and should look at."’" 

The shift in the Supreme Court's attitude towards a woman's right to choose as illustrated in its 
2007 Gonzalez v. Carhart decision has opened the door to this round of attacks on women's 
reproductive health. By a slim 5-4 majority that included two conservative justices newly 
appointed by airti-choice President George W. Bush— Qrief Justice John Roberts and Justice 
Samuel Alito — the court for the first time abandoned its holding that protections for a woman's 
health must always be paramount in any laws governing abortion. Now, anti-choice 
proponents of 20-week abortion bans, including Sen. Flood, readily admit that, "Absent the 
holding in Gonzales, T don't think Nebraska would have any ability to even propose a bill like 
this and see it held constitutional."^^ 

Other opponents of reproductive choice have stated their goal even more plainly. In describing 
the Idaho 20-week ban passed in 2011, Lifenews.com reports that: "the law was put together in 
part to expand on the Supreme Court's decision upholding the partial-birth abortion ban 
Congress passed with the hopes of getting the same five Justices to agree to erode Roe v. Wade 
[sic] further."’^ The intent of the Franks bill is clear: to reverse a precedent that has protected 
women's reproductive rights for nearty four decades. 

The Franks Bill Unfairly Targets the District of Columbia 

Opponents of choice long have used the District of Columbia as an anti-choice proving ground. 
The Franks bill aimed at the reproductive rights of women lining in the nation's capital is no 
different. In all but four of the last 23 years, anti-choice politicians have used the congressional 
appropriations process to impose a discriminatory restriction which bars the District of 
Columbia from using its own local funds to provide abortion care to its low-income residents, 
effectively narrowing the reproductive-health options of many poor women living in the 
District of Columbia. Similarly, the federal 20-week ban continues the anti-choice legacy of 
undermining home rule in the District of Columbia by supplanting the judgment of local 
leaders elected by District of Columbia citizens to ser\^e their needs, and ultimately make a 
mockery of the democratic process in the nation's capital. Sponsors of H.R.3803 propose using 
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the health of women in the nation's capital as collateral in an attempt to undermine 
reproductive rights for women across the country. 

Conclusion 

The Franks ban on abortion care after 20 weeks is a blatant attempt to deny women their 
constitutional right to choose. H.R.3803 docs not provide necessary exceptions to protect a 
woman's health and is a clear attack on the District of Columbia's home rule. The bill employs 
dubious rhetorical trappings to advance yet another restriction on a woman's right to choose, 
this one a dangerous limitation that could tlireaten the health of women in the most desperate 
of circumstances. As sudi, NARAL Pro-Choice America strongly opposes the Franks legislation 
arid urges lawmakers to reject tiiis harmful proposal. 
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THE AMERICAN CONGRESS 
OF OBSTETRICIANS 
AND GYNECOLOGISTS 


ACOG Statement on HR 3803 

The American Congress of Obstetricians and Gxoiccologists (ACOG) opposes HR 3803, tlic District of 
Columbia Pain-Capable Unborn Child Protection Act, and other legislative proposals that are not based 
on sound science or that attempt to prescribe how physicians should care for their patients. ACOG hopes 
our comments below will be helpful to the Committee in clarifying several inaccuracies in the bill’s 
language and in testimony submitted in support of it. As the Nation’s leading authority in women’s 
health, our role is to ensure that policy proposals accurately reflect tlic best available medical laiowTcdgc. 

Gestational Age 

The bill’s and supporters’ language regarding post-fertilization age is vague and inaccurate. Obstetrician- 
gynecologists use last menstrual period (LMP) to date pregnancies. Post-fertilization dating is not an 
accurate substitute and should not be referenced in legislation. 

Fetal Pain 

The medical profession produced a rigorous scientific review of the available evidence on fetal pain in 
Journal qfthe American Medical Ass(Kiation (JAMA) in 2005T The review concluded that fetal 
perception of pain is unlikely before the third trimester. No new studies since the publication of the 
JAMA paper have changed this dominant view of the medical profession. Supporters of HR 3803 only 
present studies which support the claim of fetal pain prior to tlie third trimester. When weighed together 
with other available information, including the JAMA study, the supporters' conclusion does not stajid. 

Fetal Viability 

Most obstetrician-gynecologists understaiid fetal viability as occurring near 24 weeks gestation utilizing 
LMP dating, Submitted testimony by supporters of HR 3803 presents misleading evidence about fetal 
viability, especially in using post-fertilization age, instead of LMP dating, falsely implying higli sundval 
rates among neonates that are overwhelmingly pre-viable. While quoting survival of live-born infants in a 
June 2009 JAMA study, the testifier does not mention that the vast majority of infants bom prior to 24 
completed weeks (LMP) died prior to or during birtli. In tliis study, 93% of infants at 22 weeks died, 66% 
at 23 weeks, and 40% at 24 weeks*. 91% of those that lived were admitted to the NICU. 

Also not mentioned by the testifier is the fact that survival alone is not the only’ endpoint for 
neonatologists. Intact surv ival is. In this same study, 98% of infants born at 22 weeks (LMP) and 91% 
born at 23 weeks (LMP) had at least one major medical problem, such as hemorrhaging brain or bowel*. 
The American Academy of Pediatrics Committee on Fetus and Newborn states that ‘the incidence of 
moderate or severe neurodevelopmental disability’ in surviving children assessed at the age of 18 to 30 
months is high (approximately 30 to 50%)^” and remains at tliat high level until 25 weeks (LMP). Babies 
delivered at these gestational ages often suffer hemorrhaging bowel, blindness, deafness, and stroke, as a 
result of their premature delivery’. 

Depression 

Testimony submitted in support of HR 3803 asserts that women suffer from depression after abortion. A 
thorough review by the American Psychological Association in 2008 necessitates a more careful 
understanding of this issue: 

”[a]mong adult women who have an unplanned pregnancy, the relative risk of mental health 
problems is no greater if they have a single elective first-trimester abortion than if they deliver 
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that pregnancy. The evidence regarding the relative mental health risks associated with multiple 
abortions is more equivocal. Positive associations observed between multiple abortions and 
poorer mental health may be linked to co-occurring risks tliat predispose a woman to both 
multiple unwanted pregnancies and mental health problems. The few published studies that 
examined women's responses following an Induced abortion due to fetal abnormality suggest that 
terminating a wanted pregnancy late in pregnancy due to fetal abnormality appears to be 
associated with negative psychological reactions equivalent to those expenenced by women who 
miscarry a w anted pregnancy or who experience a stillbirtli or death of a newborn, but less than 
those who deliver a child with life-threatening abnormalities.’" 


ACOG opposes HR 3803 and strongly urges the Committee and the US Congress to closely examine and 
follow scientific facts and medical evidence in its consideration of tliis and other hcaltli care legislation. 
We stand ready to provide you with factual inlbmiation on medical issues tliat come before tlic 
Committee, and hope you'll contact Nevena Minor, ACOG Director of Federal Affairs at 
nmi n 0 :aco c - org . at any time. 


References: 

1. Lee SJ, Ralston HJP. Drey EA, Partridge JC. Rosen MA. Fetal pain: A systematic multidisciplinary' 
review of the evidence. 2005; 294; 947-954. 

2. EXPRESS group, One-vear survival of extremely pretenn infants after active perinatal care in 
Sweden. JAMA 2009: 301: 2225-2233. 

3 . MacDonald H & the Committee on Fetus and Newborn. Perinatal care at the threshold of viability, 
Pediatrics imi: I 10: 1024-1027. 

4. APA Task Force on Mental Healtli and Abortion. (2008). Report of the APA Tash Force on Mental 
Health and Abortion. Washington. DC.: Author. 

5. Dietz PM, Williams SB. Callaghan WM. Bachman DJ. Whitlock EP, Hombrook MC. Clinically 
identified maternal depression before, during, and after pregnancies ending in live births. Am J 
Psychiatry imi: 164: 1515-20. 


THE AMERICAN CONGRESS OF OBSTETRICIANS AND GYNECOLOGISTS • WOMEN’S HE.4LTH C.VRE PHYSICUNS 
409 12™ STREET SW, WASHINGTON DC 20024-2188 Phone: 202/638-5577 




268 


■■ CLINICAL REVIEW 


CLINICIAN'S CORNER 


Fetal Pain 

A Systematic Multidisciplinary Review of the Evidence 


Context Proposed federal legislation would require physicians to inform women 
seeking abortions at 20 or more weeks after fertilization that the fetus feels pain 
and to offer anesthesia administered directly to the fetus. This article examines 
whether a fetus feels pain and if so, whether safe and effective techniques exist for 
providing direct fetal anesthesia or analgesia in the context of therapeutic proce- 
dures or abortion. 

Evidence Acquisition Systematic search of PubMed for English-language articles 
focusing on human studies related to fetal pain, anesthesia, and analgesia. Included 
articles studied fetuses of less than 30 weeks' gestational age or specifically addressed 
fetal pain perception or nociception. Articles were reviewed for additional references. 
The search was performed without date limitations and was current as of June 6, 
2005. 

Evidence Synthesis Pain perception requires conscious recognition or awareness 
of a noxious stimulus. Neither withdrawal reflexes nor hormonal stress responses to 
invasive procedures prove the existence of fetal pain, because they can be elicited by 
nonpainful stimuli and occur without conscious cortical processing, Fetal awareness 
of noxious stimuli requires functional thalamocortical connections. Thalamocortical fi- 
bers begin appearing between 23 to 30 weeks' gestational age, while electroencepha- 
lography suggests the capacity for functional pain perception in preterm neonates prob- 
ably does not exist before 29 or 30 weeks. For fetal surgery, women may receive general 
anesthesia and/or analgesics intended for placental transfer, and parenteral opioids 
may be administered to the fetus under direct or sonographic visualization. In these 
circumstances, administration of anesthesia and analgesia serves purposes unrelated 
to reduction of fetal pain, including inhibition of fetal movement, prevention of fetal 
hormonal stress responses, and induction of uterine atony. 

Conclusions Evidence regarding the capacity for fetal pain is limited but indicates 
that fetal perception of pain is unlikely before the third trimester. Little or no evidence 
addresses the effectiveness of direct fetal anesthetic or analgesic techniques. Simi- 
larly, limited or no data exist on the safety of such techniques for pregnant women in 
the context of abortion. Anesthetic techniques currently used during fetal surgery are 
not directly applicable to abortion procedures. 
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O VER THE LAST SEVFRAI. 

years, many states, includ- 
ing California, Kentucky^ 
Minnesota, Montana, New 
York, Oregon, and Virginia, have con- 
sidered legislation requiring physi- 
cians to inform women seeking abor- 
tions that the fetus feels pain and to offer 
fetal anesthesia. This year, Arkansas and 
Georgia enacted such statutes.' ’ Cur- 
rently, Congress is considering legisla- 
tion requiring physicians to inform 
women seeking abortions 20 or more 
weeks after fertilization (ie, 22 weeks’ 
gestational age) that the fetus has "physi- 
cal structures necessary to experience 
pain,” as evidenced by "drawlingl away 
from surgical instruraenis,” The physi- 
cian must also offer anesthesia or anal- 
gesia "administered directly” to the fe- 
tus. Physicians who do not comply may 
be subject to .substantial fines, license re- 
vocation, and civil suits for punitive 
damages.^ 

Although this legislation would not 
affect most US abortions because only 
] .4% are performed at or after 21 weeks’ 
gestational age,'* this legislation raises 
important scientific, clinical, ethical, 
and policy' issues. When does a fetus 
have the functional capacity to feel 
pain? If that capacity exists, what fonns 
of anesthesia or analgesia are safe and 
effective for treating fetal i^ain? As a first 
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step in answering these questions, we 
reviewed the literature on fetal pain and 
fetal anesthesia and analgesia. 

EVIDENCE ACQUISITION 

English-language articles involving hu- 
man participants were searched using 
lAihMed for (1) fetal pain (16 articles), 
fetal anc-SfliMin (6 articles), andjctal an- 
al^esia (.3 articles); (2) /fTiis and {anes- 
thesia or nnalgesia) (1239 articles); (3) 
Medical Subject Headings (MeSH) an- 
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FETAL PAIN 


Flfur*. Spinal Reflex and Pam Perception Pathways 



A Reflex reipomcs to noxwui tttmul occur ea«V m development, before thalamocorbeal cvewb are hme- 
bonal. nowous tbmiA tn((er reflex movement wflhout corbeaf nvoivemant Activated by a nomout tbrmArt 
(1>. a penpher al icnsory neuron Q> lynapseson a dorsal bom mtemeuron ()) that m turn lynaptei on a ven- 
tral bom motor neuron (4>, leadirig to reflex musde contraction and Imb withdrawal (9) B. Uur in develop- 
rrtent, noKWwt ibmua (t) activate peripheral sensory neurom (2) that synapse on ipewtfvdamic bact neurons 
0). the axons of wtxch extend up the spmaJ cord as the tpmoilbalamic tract <4) to synapse on neurom of the 
thalamus (9). From here, thalamoeortlcal axom synapse on corbcal neurons, retuRm^ in the conscious per- 
ception of pem 


alge^i/administration and dosage and fe- 
tus (44 articles); (4) MeSH anesthesia/ 
odminisfraiion arui dosage and fetus (0 
ankrles); (3) (neurodevelopment or devel- 
opment or anatomy) and (fetus or feta!) 
and (pain or nociception or noxious) (306 
articles): (6) (fhalamocortical or thala- 
mus or cortex) and (fetus or fetal) and 
(pain or nociception or noxious) (13 ar- 
ticles); (7) (elafruencephaiog* or ££C or 
evoked pofeiuial) and (fetus or fetal or pre- 
mature neonate or premature infant or pre- 
term neonate or preterm infant) and (pain 
or nociception or noxious or conscious*) 
(7 anicles); (8) fetal and pain and (re- 
sponse or assessment or facial expres- 
sion) (1 12anicles);and (9)/adai expres- 
sion and (fetus or feted) or ([neonate or 
neonatal or infant] and {premature or pre- 
term]) and (pain or nociception or nox- 
ious) (360 articles). The search was per- 
formed tvithout date limitations and was 
current as of June 6, 2003. From these 
search results, we excluded articles that 
did not study fetuses of less than 30 
weeks' gestational age or that did not spe- 
cirically address fetal pain perception or 
nociception. With a focus on topics ad- 
dressed by earlier review articles on fe- 
tal pain, anesthesia, and analgesia, ar- 
ticles were reviewed for additional 
references. 

EVIDENCE SYNTHESIS 
What Is Pain? 

Pain is a subjective sensory and emo- 
tional experience that requlits the pres- 
ence of consciousness to permit recog- 
nition of a stimulus as unpleasant.^ ' 
Although pain is commonly associated 
with ph>'sical noxious stimuli, such as 
when one suffers a vixmnd. pam is fun- 
damentally a psychological construct that 
may exist even in the absence of physi- 
cal stimuli, as seen in phantom limb 
pain.^' The psychological nature of pain 
also distinguishes it from nociception, 
which involves i^iysical activation of no- 
ciceptive pathwa>'S without the subjec- 
tive emotional experience of pain. For 
example, nociception without pain ex- 
ists below the level of a spinal cord le- 
sion. where reflex withdrawal from a 
noxious stimulus occurs without con- 
sdous perception of pain (Figure, A).’ 
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Table. Anatomical and Functional Development of Nociception and Pain Perception Pathways 


Anatomical/ 

Functional Characteristic 

Description 

Gestational 

Age, wk Source 

Peripheral CLflaneous sensorv receptors 

Perioral cutaneous sensory receptO'S 

7.5 T 



Palmar cutaneous sensory 'oceptors 

10-10.5 

Humphrey,'^ 1964 


Aodorninai cutaneous sensory receptors 

15 _ 


Spnal cord 

Spina' reflex arc in '•esponse to nonnox or jb sf n i li 

8 

Okado and Kojirna, 1 984 

Neurons for nociception m dorsal root ganglion 

19 

Konstantinidou et al,'”' 1995 

Ttia'amc alle'ents 

‘"haiamic aferenis reacfi subpeie zotie 

20-22 

Kos'.ovic and Rakic,'^ 1990 

Hevner,’' 2000 


TNalamic aferenfs reach cortical piaia 

23-24 

Kosfovic aid Rakic,’'* '984 

Kostovic and Goldman-Rakic,''’' 1983 

Cod cal function* 

Somatosensory evoked potentia s with dstinc:, 
constant components 

29 

KImachand Cooke, ^ 1988 

Htiek et a 1973 


r rst electrocard ograohic padem denoting botti 
wakefulness and aetK's sleep 

30 

Cancy et al,'‘ 2003 

Torres and Anderson."- 1985 

■‘Earliest evidence o‘ functional tha amocortical 

connoclion;; TrKiuirBii fo' e;onsciO-S perception ot pan. 




Because pain is a psychological con- 
stinjct wth emotional cnnient, the ex- 
perience of pain is modulated by chang- 
ing emotional input and may need to be 
learned through life experience.' '''^ Re- 
gardle.ss of whether the emotional con- 
tent of pain is acquired, the psychologi- 
cal nature of pain presupposes the 
presence of functional thalamocortical 
circuitry required for conscious perce]')- 
tion, as discussed below, 

Fetal Capacity for Pain 

Neuroanatomy and Development. No- 
ciception may be characterized by re- 
flex movement in response to a nox- 
ious stimulus, without cortical 
involvement or conscious pain percep- 
tion. Nociception involves peripheral 
sensory receptors whose afferent fi- 
bers synapse in the spinal cord on in- 
temeurons, which synapse on motor 
neurons that also reside in the spinal 
cord. These motor neurons trigger 
muscle contraction, causing limb flex- 
ion away from a stimulus (Figure, A)." 

In contrast, pain perception re- 
C[uires cortical recognition of the stimu- 
lus as unpleasant, Perij^heralsensor)' re- 
ceptor afferents s^mapse on spinal cord 
neurons, the axons of which project to 
the thalamus, w'hich sends afferents to 
the cerebral cortex (Figure, B)," acti- 
vating any number of cortical re- 
gions,'- Sensor}' receptors and spina! 
cord synapses required for nocicep- 
tion devedop earlier than the thalamo- 


cortical pathways required for con- 
scious perception of pain (Table), 

No human studies have directly ex- 
amined the development of thalamo- 
cortical circuits associated with pain 
perception. The developmental age at 
which thalamic pain fibers reach the 
cortex has been inferred from studies 
of other thalamocortical circuits, which 
may or may not develop at the same 
time as thalamic fibers mediating cor- 
tical perception of pain. 

These histological neurodevelop- 
ment studies tyjhcally describe fetal ma- 
turity in terms of developmental age, 
representing the number of weeks post- 
ovulaiion or postfertilization. Clini- 
cians regularly use gestational age, rep- 
re.senting weeks from the first day of the 
W’oman’s last menstrual period. When 
refemng to a fetus at the same point in 
development, the gestational age is ap- 
proximately 2 weeks greater than the 
developmental age. 

A histological study of the visual 
pathway in 8 human, fetuses, each at a 
different developmental age, con- 
cluded that thalamic projections reach 
tlie visual cortex ai 21 to 25 w’eeks’ de- 
velopmental age (approximately 23-27 
W’eeks' gestational age), based on re- 
sults from a fetus of 24 weeks' devel- 
oi^mental age (26 w'eeks’ gestational 
age).''^ A similar 7-fetus study found 
thalamic afferents reached the audi- 
tor}' cortical plate at 24 to 26 weeks’ de- 
velopmental age. with 1 specimen 


showing initial cortical plate penetra- 
tion at 22 W'eeks' developmental age (24 
weeks’ gestational age).-'' 

In a study of 8 human fetuses, me- 
diodorsal thalamic afferents w'ere first 
observed in the cortical plate at 22 
weeks' developmental age (24 w'eeks' 
gestational age).'“ While connections 
between inediodorsal afferents and the 
anterior cingulate cortex^-^ may be rel- 
evant to pain perception, this study 
examined mediodorsal afferents to un- 
specified regions of the frontal cor- 
tex,'*' which serves numerous func- 
tions unrelated to pain perception.'’' -' 
Another histological study of 1 2 siieci- 
mens found that afferents from unspeci- 
fied thalamic regions reached the devel- 
oping iire.fronial cortex in 1 preterm 
neonate of 27 weel<s’ developmental age, 
concluding that thalamic fibers begin 
entering the cortex between 26 and 28 
weeks’ developmental age (28 and 30 
weeks’ gestational age).-" Adifferent study 
found that thalamic afferents had not 
reached the somatosensory cortical plate 
by 22 weeks’ developmental age (24 
weeks’ gestational age). By 24 w'eeks’ 
developmental age. (26 weeks’ gesta- 
tional age), the den.sit}' of conical plate 
synapses increased, although these w'ere 
not nece.ssarily from thalamic affer- 
enLs."’ Based on these studies, direct thala- 
mocortical fibers that are not specific tor 
pain begin to emerge between 2 1 and 28 
w'ceks' developmental age (23 and 30 
weeks’ gestational age). 
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However, others have proposed that 
thalamocortical connections could also 
be established indirectly if thalamic af- 
ferents were to synapse on subi'tlate neu- 
rons, which could synapse on cortical 
plate neurons. The subplate is a tran- 
sient fetal structure 1 layer deep to the 
cortical plate and seiwes as a "wailing 
compartment” for various afferems, in- 
cluding thalamic afferents, cn route to 
the cortical plate. The subplatc re- 
cedes after 30 weeks’ developmental 
w'hile the cortical plate ma- 
tures into the 6 layers of the. cerebral 
cortex. In contrast to direct thalamo- 
cortical fibers, which are not wsible un- 
til almost the third trimester, thalamic 
afferents begin to reach the somatosen- 
sory' subplate at 18 weeks’ developmen- 
tal age (20 weeks’ gestational age) and 
the \'isual subplate at 20 to 22 weeks’ 
gestational age.'' These afferents ap- 
pear morphologica lly mature enough to 
symapse with subplate neurons,’' al- 
though no human study has shown that 
functional symapses exist between tha- 
lamic afferents and subplate neurons. 
Sub])lare neurons may synapse with cor- 
tical plate neurons and direct the growth 
of thalamic afferents to their final sym- 
apiic targets in the cortical plate. De- 
spite this developmental role, no hu- 
man study has shown that synapses 
between subplate and cortical plate neu- 
rons convey infonnation about pain per- 
ception from the thalamus to the de- 
v'eloping cortex. 

Electroencephalography. The his- 
tological presence of ihalamocortical 
fibers is insufficient to establish capac- 
ity for pain perception. These anatomi- 
cal structures must also be functional. 
Although no electroencephalographic 
"pain pattern” exists, electroencepha- 
lography may' be one way of assessing 
general cortical function because elec- 
troencephalograms (EEGs) measure 
summated synaptic potentials from cor- 
tical neurons. How'ever, EEC activity 
alone does not. prove functionality' be- 
cause neonates with anencephaly who 
lack functional neural tissue above the 
brainstem may still have EEC acimty.^^ 

Normal EEC patterns have been 
characterized for neonates as young as 


24weel<s’ postconceptional age (PCA) 
(ie, the gestational age plus number of 
weeks postpartum). “ Electroencepha- 
lographic activity is normally asymehro- 
nous between the hemispheres and 
mostly discontinuous at le..ss than 27 
weeks’ PCA,-’ be.coming mostly 
continuous around 34 weeks’ 
Inteihemlspheric synchrony increases 
around 29 to 30 w'eeks' PCA, then de- 
clines, then increases again, reaching al- 
most complete synchrony by term,-- ” 
Given these basc4ine differences be- 
tween neonatal and adult EEGs, pat- 
terns associated with impaired con- 
sciousness in adults are inapplicable 
to the analy.sis of neonatal EEGs. 

Some investigators contend that EEC 
patterns denoting wakefulness indi- 
cate when consciousness is first pos- 
sible.^'^'’ Wakefulness is a state of arousal 
mediated by the brainstem and thala- 
mus in communication with the 
cortex,’’-^ in pretenn neonates, the ear- 
liest EEC pattern rejiresenting wake- 
fulness appears around 30 weeks’ 
PCA,-- -^ However, wakefulness alone 
is insufficietu to establish conscious- 
ness, as uncoti.scious patients in a per- 
sistent vegetative state may also have 
wakeful EEGs,"'^" 

Somatosensory evoked potentials 
(SEPs) may also provide evidence of 
pain processing in the somatosensory 
conex, although they are not used clini- 
cally to test pain pathways. SEPs test the 
dorsal column tract of the spinal cord, 
which transmits visceral pain sensa- 
tion to the somatosensoiy cortex via the 
thalamus.' - SEPs with distinct and con- 
stant N I components of normal peak 
latency are present at 29 weeks' PCA, 
indicating that thalamic connections 
with the somaiosensoty cortex arc func- 
tional at that time,"'^ "' 

Behavioral Studies. Although widely 
used to assess pain in neonates, w'irh- 
draw'al reflexes and facial movements 
do not necessarily represent con- 
scious perception of pain. Full-term 
neonates exhibit a "cutaneous with- 
drawal reflex” that is activated at a 
threshold much lower than that which 
would produce discomfort in a child or 
adult. This threshold increases with 


PC-A, suggesting that the capacity of the 
neonate to distinguish between nox- 
ious and nonnoxious stimuli is matur- 
ing.'' Furthermore, flexion with- 
drawal from tactile stimuli is a 
noncoriical spinal reilex exhibited by 
infants with anencephaly^*^ and by in- 
dividuals in a persistent vegetative 
siate^® who lack cortical function. 
Behavioral studies have also identi- 
fied a distinct set of neonatal facial 
movements present during invasive 
procedures such as heel lancing but 
absent during noninvasive ])roce- 
dures."''^ *'’ These facial movements, 
which are similar to those of adults ex- 
periencing pain,'’' -''® were ewdeni in neo- 
nates at 28 to 30 weeks’ PCA but not 
at 25 TO 27 weeks' PCA. Facia! move- 
ments may not necessarily he corti- 
cally controlled. One study found no 
difl'erencein facial activity during heel 
lancing of neonates with and without 
significant cortical injurv', suggesting 
that facial activity even around 32 
weeks’ PCA may not represent con- 
scious perception of pain.’” 

Stress Responses. Hemodynamic 
and neuroendocrine changes in fe- 
tuses undergoing stressful procedures 
have also been used to infer pain per- 
ception.’’' As early as 16 weeks' gesta- 
tional age, fetal cerebral blood flow in- 
creases during venipuncture and 
transfusions that access the fetal he- 
patic vein through the innervated fe- 
tal abdominal wall but not during ve- 
nipuncture and transfusions involving 
t!ie nnninnervated umbilical cord.’^ In- 
creased cerebral blood flow is not nec- 
essarily indicative of pain, as this re- 
sponse is thought to constitute a "brain 
sparing” mechanism associated with 
hypoxia’-’ and intrauterine growth 
restriction.” 

Other investigators measured in- 
creases in fetalplasina concentraiLons of 
corti.sol, (3-endor[ihin, and noradrena- 
line associated with intrauterine nee- 
dling procedures, finding that increases 
during blood sampling from the hepatic 
vein were greater than tho.se during sam- 
pling from the umbilical cord.^’-’’ How- 
ever, these neuroendocrine responses do 
not constitute evidence of fetal pain, 
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because the autonomic nen'ous system 
and hypothalamic-pituitaty-adrenal axis 
mediate them without conscious coni- 
cal processing.^' Additionally, these 
responses are not specific for painful 
stimuli. Plasma noradrenaline concen- 
trations may increase after umbilical cord 
transfusion,^’' and plasma p-endoiyihin 
concentrations may increase after 
repeated cordocenteses.’*^ Plasma corti- 
sol and fi-endorphin concentrations 
increase during innocuous activities such 
as exercise. ’'^ Moreover, in adults, neu- 
roendocrine stress responses may per- 
sist despite well-controlled postopera- 
tive pain.'”-^ 

Vital signs also have been used to as- 
se.ss neonatal pain.'*’ However, 
heart rate, respiratory rate, and trans- 
cutaneous oxygen and carbon dioxide- 
levels do not necessarily diOer signifi- 
cantly between alcohol-swabbing and 
lancing the heels of preterm neo- 
nates.'*° Another group found that a simi- 
lar proportion of neonates became hy- 
poxic during tracheal suction, as well as 
during nonnoxious routine care such as 
washing and weighing.^ 

Fetal Anesthesia and Analgesia 

Anesthetics and analgesics arc com- 
monly used to alleviate pain and dis- 
comfort. Despite ongoing debate re- 
garding fetal capacity for pain, fetal 
anesthesia and analgesia are still war- 
ranted for surgical procedures under- 
taken to ]>romote fetal health. When 
long-term fetal well-being is a central 
consideration, evidence of fetal pain is 
unnecessary to justify fetal anesthesia 
and analgesia because they serve other 
purposes unrelated to pain reduction, 
including (1) inhibiting fetal move- 
ment during a procedure^^'^^; (2) 
achieving uterine atony to improve sur- 
gical access to the fetus and to prevent 
contractions and placental separa- 
tion'’®’'^; (3) preventing hormonal stress 
responses associated with poor surgi- 
cal outcomes in neonates'' 'k and (4) 
preventing possible adverse effects on 
long-term neurodevelopment and be- 
havioral responses to pain. ' *'' ’ 

rhese objectives are not applicable, 
to abortions. Instead, beneficence to- 


ward the fetus represents the chief] us- 
tification for using fetal anesthesia or 
analgesia during abortion— -to relieve 
suffering if fetal pain exists. .As with any 
clinical decision, thorough safety and 
risk-benefit analyses should be under- 
taken before performing an inteiwcn- 
tion. Because the principle of benefi- 
cence also requires the woman’s 
physician to act in her best interests, ’[lo- 
tential fetal benefit must be weighed 
against real risks to the woman’s health. 
The safety and effectiveness of pro- 
posed fetal anesthesia and analgesia 
techniques are discussed below. 

General Anesthesia for Fetal Surgery'. 
Fetal surgery involving laparotomy hys- 
terotomy, or both requires general or 
regional anesthesia. Regional anes- 
thesia, such as epidural anesthesia, does 
not anesthetize the fetus.'® General anes- 
thesia is more commonly used because 
it induces uterine atony atid fetal immo- 
bilization.'’^ ’■ Studies of inhalational 
agents in pregnant ewes determined that 
a dose capable of atiesthetiziiig the ewe 
also anesthetized the fetus. Admin- 
istering fentanyl, pancuronium, or 
vecuronium to the fetus intramuscu- 
larly may supplement analgesia or 
immobiltzarion.®''''^'''’'''' 

For pregnant women, general anes- 
thesia is associated with increased mor- 
bidity and mortality; particularly because 
of airw'ay-related complications®'’'^^ and 
increased risk of hemorrhage from uter- 
ine atony.’'' Historically, general anes- 
thesia was used in abortions, even in the 
first trimester, until studies found that 
general anesthesia was a leading cause 
of abortion-related mortality.®’ ''’In addi- 
tion to safety concerns, general anes- 
thesia increases the cost of abortion, 
making it prohibitively expensive for the 
majority of patients who pay out of 
pocket.®'’ 

Anesthesia and Analgesia in Mini- 
mally Invasive Fetal Procedures. In 
contrast to fetal surgery requiring re- 
gional or general anesthesia, mini- 
mally mvasive fetal procedures do not 
involve maienial laparotomy or hys- 
terotomy and instead use needles or en- 
doscopy to access the fetus. For the sake, 
of reducing pain, the increased risks of 


general anesthesia are unjustified for 
these procedures; adults ty'pically un- 
dergo similar procedures with no an- 
algesia or only local analgesia.'’ No es- 
tablished fetal analgesia protocol exists 
for these procedures, although 3 tech- 
niques have been proposed, namely, di- 
rect delivery of medications to the fe- 
tus, delivery of medications to the fetus 
via maternal intravenous infusion, and 
intra-amniolic delivery' of medications. 
Direct Delivery-'. One group has ex- 
amined the effects of analgesics deliv- 
ered directly to liuman fetuses during 
minimally invasive procedures.®' 
Twenty-eight fetuses that received in- 
travenous fentanyl before hepatic vein 
blood transfusions had diminished 
changes in plasma (i-endorphin con- 
ceniraiion and cerebral blood flow, com- 
pared with fetuses not receiving ten- 
tanyl. The conisoi response was not 
significantly decreased with fentanyl. 
The investigators did not examine risks 
for the woman , such as Infection or un- 
controlled hleeding.’® Furthermore, re- 
ducing the stress response is distinct 
from reducing pain. For example, 
plasma glucose and cortisol concentra- 
tions may not differ significantly be- 
tween adults with and without postop- 
erative pain.®" 

DeJivery via Materna! Intravenous 
Infusion. To achieve presumably effec- 
tive fetal plasma concentrations of fen- 
tanyi by placental transfer, potentially 
unsafe doses would need to be admin- 
istered to the woman.®® .Although stan- 
dard doses of fentanyl are generally safe 
for maternal analgesia during labor.®“ 
fentanyl can pose serious risks such as 
hyyjoventilation if maternal doses are 
significantly increased to achieve more 
extensive placental transfer.®' ®® Se- 
vere maternal hypoventilation may re- 
quire endotracheal intubation, which 
increases risks and costs for the woman, 
as described above. 

No data exist on the dosing or effi- 
cacy of u.sing medications such as di- 
azepam and morphine for fetal analge- 
sia via maternal intravenous infusion, 
although studies have characterized the 
placental transfer of these medica- 
lions.''"'®' Two related saidies found that 
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low-dose remifentanil via maternal in- 
travenous infusion achieved fetal im- 
mobilization during laser coagulation 
of placental vessels, However, im- 
mobilization is not the equivalent of 
pain reduction, and these procedures 
did not involve surgen.' on the fetus. 

futra-cimniot ir. Delivery. Intra- 
amniotic injection would be techni- 
cally simpler than direct fetal injec- 
tion, although the drug must be 
absorbed through fetal membranes and 
skin. Intra-amniotic sufentanil injec- 
tion in 10 pregnant ewes resulted in fe- 
tal plasma concentrations that would 
control postoperative pain in human 
adults.^"’-^^ Sufentanil concentrations in 
the. ewes also reached adult human 
therapeutic concentrations without 
causing significant hemodynamic 
changes-^“ However, the study did not 
evaluate fetal response to noxious 
stimuli, and no data exist regarding 
safety or effectivene.ss in humans. 

CONCLUSIONS 

Pain is an emotional and psychologi- 
cal experience that requires conscious 
recognition of a noxious stimulus. Con - 
sequently, the capacity for conscious 
perception of pain can arise only after 
thalamocortical pathways begin to func- 
tion, which may occur in the third tri- 
mester around 29 to 30 weeks' gesta- 
tional age, based on the limited data 
available. Small-scale histological stud- 
ies of human fetuses have found that 
thalamocortical fibers begin to form he- 
tweet! 23 and 30 weeks’ gestational age, 
hut these studies did not specifically ex- 
amine thalamocortical pathways ac- 
tive in pain perception. 

Vvlhle the pre.sence of thalamocorti- 
cal fibers is necessary for pain per- 
ception, their mere presenee. is in- 
sufficient — this pathway must also be 
functional. It has been proitosed that 
transient, functional thalamocortical 
circuits may form via suhplate neu- 
rons around midgestation, but no 
human study has demonstrated this 
early functionality. Instead, constant 
SFPs appear at 29 weeks’ I’CA, and 
EEG patterns denoting wakefulness 
appear around 30 weeks’ PGA. Both of 


these tests of cortical function suggest 
that conscious perception of pain does 
not begin before the third trimester. 
Cutaneous withdrawal reflexes and 
hormonal stre.s.s responses present ear- 
lier in development are not explicit or 
sufficient evidence of pain perception 
because they are not specific to nox- 
ious stimuli and are not cortically 
mediated. 

A variety of anesthetic and analge- 
sic techniques have been used for ietal 
surgery', including maternal general an- 
esthesia, regional anesthesia, and ad- 
ministration of medications for placen- 
tal transfer to the fetus. However, these 
techniques are not necessarily appli- 
cable to abortions. Surgical proce- 
dures undertaken for fetal benefit use 
anesthesia to achieve objectives unre- 
lated to pain control, such as uterine 
relaxation, fetal immobilization, and 
possible prevention of neuroendo- 
crine stress responses associated with 
poor surgical outcomes. Thus, fetal an- 
esthesia may he medically indicated for 
fetal surgeiy regardless of whether fe- 
cal pain exists. 

In the context of abortion, fetal an- 
algesia would he used solely for benefi- 
cence toward the fetus, assuming fetal 
pain exists. This interest must be con- 
sidered in concert whth maternal safely 
and feta! effectiveness of any pro- 
posed anesthetic or analgesic tech- 
nique. For instance, general anesthe- 
sia increases abortion morbidity and 
mortality for women and .substan- 
tially increases the cost of abortion. .Al 
though placental transfer of many opi- 
oids and scdative-hyqmottcs has been 
determined, the maternal dose re- 
quired for fetal analge.sia is unknown, 
as is the safety for women at such doses. 
Furthermore, no established proto- 
cols exist for administering anesthesia 
or analgesia directly to the fetus for 
minimally invasive fecal procedures nr 
abortions. Experimental techniques, 
such as administration of fenranyl di- 
rectly to the fetus and intra-amnioiic 
injection of sufentanil in pregnant 
ewes, have not been shown to de- 
crease fetal pain and are of unknown 
safety in humans. 


Because pain perception probably 
does not function before the third tri- 
mester, discussions of fetal pain lor 
abortions performed before the end ot 
the second trimester should be non- 
compulsory. Fetal anesthesia or anal- 
gesia should not be recommended or 
routinely offered for abortion because 
current experimental techniques pro- 
vide unknow’n fetal benefit and may in- 
crease risks for the woman. Instead, fur- 
ther research should focus on when 
pain-related thalamocortical path- 
ways become functional in humans. If 
the fetus can feel pain, additional re- 
search may lead to effective fetal anes- 
thesia or analgesia techniques that are 
also safe for women. 
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A Perspective on Later Aboition... 
From Someone Who Does Them 

By Willie Parker, MD 



l■»c.t»ab*ara•«•rllft•do• «YiiprKlkiAgbtWa*ltin(tMt. DC 


I A%I INTHtGUED BY SOME BEPRO- 

ductive nghtsadwKratcs* increasing 
willingness to search for “common 
ground” with alKirtHin op|M)nents, 
evidenced by a recent conference 
convened with this pur|H>sc at a ma|or 
university. Prwir to the ainfcrcncc. one 
of Its oigani7A:rs. king-time rcpnKluctive 
rights supporter and former (Catholics 
for Choice president Frances Kissling, 
expressed sentiments representative of 
this disturbingly conciliatory tone: 

“A» Icmg a» w«MiKn have an ailcquair 
amount oftimc to make a dccKion. and 
there arc pruvisiuns for unusual 
cifrurnstancrs (hat occur after that tmic, 

I would be sattsfWd [with early ire»tational 
afte liiiiii.v to abortMin].... VViMiicn ha^c 
an oblipiion to make ihn deacon as 
soon as they pussibh' ” 

I n short, the aUinion dcliate has aimc 
to include abortion supporters and 
opfMinents bargaining about restricting 
second-trimester abonion as a means of 
scckingoimmon ground. Whilcl applaud 


WIIIII |. PARKIB. HD. HPH. HSC. i$board- 
ttrlifM in obstthks and gynf<oiogyand 
traintd In publk Stoltii and fitmlly planning. 
HalsonOit baani of Physkhns jot 
Papfoductna Khoka and Htaltb and rtsides 
In Wasttingtan, DC. 


efforts towards a more civil public dis- 
course in principle, as a provider of 
sccond-mmesieraliorTtnn scrnces, I find 
this trend pmblematic and dangcnius to 
the health interests of women. I am also 
troubled by the question — to whom, 
other than themselves, are women obli- 
gated “u> make their decision assrson as 
they- ptrssiWy can”? 

.■\pparcntly rccogni/ing that termina- 
tion of pregnancy won't be outlawed any 
time soon, abortion opponents arc 


willing to engage in dialogues that — 
while appearing to progrcs.s towards a 
more avil exchange with abortmn sup- 
poners — unwittingly enlist the energies 
of abortion nghts aaivists for the restric- 
tion of those rights. 'I'hcsc conversations 
subtly endorse the parsing away of this 
fundamental human right, ironically 
lieginning with utimen in their second 
trimester, who often ha\x the most com- 
pclling need to have an abortion in the 
first place, .^s is aimmon in discussions 
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or abortion, absent from these diakigtics 
arcthcstiiccsofthc women ami families 
that are affected — the vcr>' wtimen who 
arc and will be denied access to what is 
oftentimes a hcalch>rdatcd decision. 

'Iltc lives of these women and their 
families are what compelled me to add 
abortHin care to my practice, mid>career, 
when 1 was no longer able to weigh the 
life of a pre-viabic or lethally-flawcd, 
viable fetus equally with the life of the 
woman sitting before me My intent here 
IS to share w hy I prm-idc abortions. The 
times in which we live call for a thought* 
fill, compassionate, cvidcncc*based 
approach to wtimen’s healthcare that 
should empower healthcare pnn'iders to 
include alNiriinn in their practice — 
sccoml'trimcstcr abortions included— 


According to Dr. King, what made the 
(iuod Samaritan “giHid" was his refusal 
to place himself first, asking instead, 
“What wilt happen to this person if I 
don't stop to help him?” Similarly, I 
asked the simple question of myself. 
*‘\Vhai happens to women who seek 
abortion if I don’t serve them?" 'I'his 
radicalised me. leaving me more con* 
cerned about the unnecessary peril to 
women when safe aliortion services arc 
not available than about what would 
happen to me if I helped women in this 
way. it was at that point — some eight 
years ago — that I began tu {icrform abur* 
tions, compcilcti by women’s situations 
and moved to action by their need, and 
b>' m)' resiicct for their moral agency to 
make such a decision. 


refiued to name who anprcjnuied her, 
uur best tudpneni was that n did noi 
indicaic inccsi. In lalkuif to her to 
dctrnninc ’‘who” desired ibe lemiinaonn. 
she did twx want to be pre|cnani and was 
not being coerced, but the stark rcabty of 
just how toimg she was became explicit 
when she expressed her chief concern: 
she had missed three da)'s of school and 
wanted to be with her fnrnds. 1 safel)' 
leniiinaicd her pregnanes* and restored 
her childhood b>* allowmg her to has'e the 
unh' concerns an ii-year-old should have. 

A i3-)Tar-old prl was a siaim of incest bt* 
her uncle who had lis'cd with the Bimih* 
for sa months. By the nine the girl's 
mother discos-ered her pregnarHT. she 
was 7 weeks along. Her quiet demeanor. 


The women I see in these situations are pregnant and they can’t be or don't want 
to be. They are resolving dilemmas created by circumstances unique to their 
private lives, and certainly unknown to their critics who judge from afar. 


iKcauscofthc wTHnen whu. in thcalssciKc 
of these services, wtmid die unnecessarily. 

I did not provide abortions for the 
first IS years of my career as an obstetn* 
cian^'nccnliigist, even though my wt>rk 
allowcil me to see first-hand the repro- 
ductive dilemmas and outcomes that 
women and families face. While rccog- 
nixing that abortion was a need in my 
patients’ lives. I grappled with the 
morality of providing them, as I came 
from a traditional religious background 
that ctmsitlcrcti abortion to be wrong. It 
is said chat when you grapple with your 
conscience and k>se — you actually win. 
I “kist” that u-ycir battle about whether 
or not to provide abortions while lis- 
tening toa sermon by I>r. .Manin Luther 
King. Jr. 

Or. King related the story of the 
Ciood Samaritan to cnoiuragc compas- 
sionate action on behalf of others. 'Ilie 
story tells of an intured traveler who was 
Ignored by passersby until one person, 
the Samaritan, stopped to help. 


'Ilic stoncsofthu women whoanne to 
me are what move me to overtook the 
well-established danger of antiaborcion 
violence tu do this wt>rk. Approximately 
(HK* in three women in the t'S will termi- 
nate a pregnancy* in her lifetime. While 
the epidemiology of women who have 
abortions gives a general impressKin of 
who they arc — 40 percent of VS pregnan- 
cies arc unplanned, with about halfofthis 
number unwanted— it is the specific 
realities of women who seek abortion, 
especially in the second trimester, that 
best inform us. The stories of the fol- 
kiwing wtimen aivl girls that I has'c cared 
for provide a small glimpse into their 
reality of unplanned, unwanted or warned 
but lcthal]y-<1awc<i |>regnancics: 

An u-ycar-oki ivas dbem’ered by her 
grzndmoihcf 10 be 19 uveks pregnant the 
day before she wasi to Mart sinh grade. A 
tnp 10 an emergency room confinned ihe 
pregnancy, leading the family 10 seek 
abonKH) icrviccs. While ihe young lady 


interpreted by her mother as ideal 
bchas'MM*. unfortunately debyrd the 
dctcaKin of her prcgiunct*. We 
perfonned her abonxn, but the family 
was undcriiandabiy deeply shocked by* 
the ciminutancrs ofihe abiinion. 

A 3>*yTar*old aiiomey. senior uafT for a 
priMninmi VS senator, came in widi a 
desired pregnancy at ao weeks, 
compltcaicd by a lethal fetal anomaly. By 
the tune dbgnosH was canrifnied. she was 
>} 16 weeks. She and her husband were 
disinughi, as this was their fu^ child, but 
resolute that this was ihc nghi dcctsMin 
fur them. Oanpounding the horror of 
their snuation srere the delay and struggle 
they experienced when her fedcnlly' 
funded health insurance mnially refused 
to cover her abnnion. I performed her 
procedure wttbiHR complication, for 
which they were cffusiveK' grateful. 

'llic difficult circumstances desenhed 
above arc typical for sccond-tnmcstcr 
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A PERSPECTIVE ON LATER AtORTION ^ FROM SOMEONE WHO DOES THEM 


alKirtMmi, with pregnancy iktcctH>n and 
decision making often occurring late. 
'I'he u-onien I see in these snuatHins are 
pregnant and they can’t be or ikm’t want 
to be. They arc resolving dilemmas cre- 
ated by circumstances unique to their 
private lives, and certainly unknown to 
their critics who judge from afar. I 
define a dilemma as a situatmn in which 
one has to decide between nondcsirable 
optHins witluiut the lu!iur)'of forcgiung 
the decisMin. 

It IS in this contest that I understand 
the alKirtion care that I pros'ide — in the 
first or second trimester. While their 
stories might differ, what all pregnant 
women have in common is the increasing 
difficulty in abortion access, espcvially 
for later abonions. Ironically, it is the 
lack of access to abortion care that often- 
times delays abortHin to the second tri- 
mester. .\ pregnancy in this timeframe is 
troublesome to those who are in w hat a 
friend calls the ‘mushy mitkllc" — people 
who appnn-c of aliortKin access abstraaly, 
but who become confliacd alMHit its spe- 
afics. c.g., termination bc>'on{| the first 
trimester. Kight>’-fi\T percent of wximen 
in the TS in'c in a county whea* there is 
no access to alxirtion and, if later gesta- 
tional age is taken into account, that 
access iso'enmore limited. That realit}'. 
akti^ w ith my patients' com|)elling indi- 
vidual stories, compels me to prin-ule the 
alMirtion care that 1 do, moved to help 
women in these crisis moments and to 
pres'ent the unnecessary health conse- 
quences that occur when safe abortum is 
not as'ailabic. 

'i'he reality is that some women have 
pregnancies that they did not plan and 
have no iksire to continue and, there- 
fore. they seek abortion — legal or not. 
safe or not. I believe that it is their right 
to do so. m the seoind trimester or the 
first, that right being rmited in their 
moral agenc}' as human licings. 'I'hus, I 
advocate for rcprtiductivc justice (RJ). 

I'he KJ movement, as distinct from 
“repniductivc choke." places reproduc- 
tivc health and rights within a social 
justice and human rights framework. KJ 
supports the right of indwiduals to have 


the children they want, raise the chil- 
dren they have an<l plan their families 
through safe, legal access to alKirtioti 
and contraception. In order to make 
these rights a realit)’, the movement rcc- 
ogni7.es that RJ will only be achieved 
when all people have the economic, 
social and political power to make 
healthy decisions almut their bodies, 
sexuality and reproduction. 'I'o be cer- 
tain. when reproductive justice is 
present, alxirtion is availaldc as a choice, 
but in the KI framework all rcprixluciivc 
dccisKins are valued equally. When KJ 


IS a reality, women arc empowered to 
maintain their dignity. 

I endeavor to move our world to a 
place where women has'c the space and 
power to make these tough decisions 
without judgment, coercion or restric- 
tion thrust upon them, and are able to 
do so in a Setting of safety and uniform 
access to all possible reproductive 
optxins. It is in this context that I gladly 
pnwidc first- and second-tnmcster alxir- 
tion access for wtimen in support of their 
humanity, dignity and health. 1 chal- 
lenge my peers to do the same. • 
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Fetal Pain? 


By Stuart W.6. Derbyshire, Ph.D. 


N kbraska recently passed 
a law tn prcTcni abortion after 
20 weeks gestation on the 
basis that maturing fetuses 
experience pain and there- 
fore abortion after sc weeks is cruel and 
should be banned. .Many commentators 
Itave olisers-od that the Neliraskan interest 
in pre\’entmgcniclt>’asa basis to prevent 
alKirtion goes beyond the state’s legal 
interest in protecting viable life as a basis 

STUART W.«. OlttYSMIRI iS Se/t/Of ItCtUftf 
or the School of Psychology at the Unh/ersky 
of Birmingham. 


to prcs'cnt abortion. The latter interest 
in viabilitv' was a key tenet of Roe r. H-Wr. 
'I'hcrc are at least two problems to 
untangle. 'Ilic first relates to the nature 
of pain and how to decide whether the 
fetus can ever be said to feel pain. The 
second relates to the proper mlc of scien- 
tific investigations and discussions in 
dcciiling social polity. 

CAN A fetus feel RAIN? 

There are two related but separate ways 
to address whether the fetus feels pain. 
'Ilic first way is to ask what neural struc- 
tures arc necessary for pain and then to 


ask when those struCTures des'clop. Pam 
is not (lossible before the necessars' neural 
structures are in place. The second way 
is to ask, what the psvchologicat content 
of pain IS and then to ask when that 
psychology develops; pain is not possible 
before the necessary psychological 
content is in place. 

Kxamining the dcs'clopment of neural 
pathway is an attractive approadi lieause 
it provides substantive answers to the 
question that can be identified with phys- 
ical measurements such as images of the 
brain. In contrast, pss'chological meas- 
ures are less substantive. Psychotog)* 
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involves questions of subjectivity and 
meaning that cannot be identified with 
ph)'sical measurements. For this reason, 
most commentary on feral pain has 
focused on measurements of neurobi- 
olng)’. titimately, however, Iwth neum- 
biolog}' and psycholog)’ have to be 
addressed together because it is nut 
|)ossibie to decide what neural struaurcs 
are necessary for pain without some 
conception of “the pain" for which the)’ 
are necessary. 

THE NEURAL BASIS FOR PAIN AND THE 
NEURAL DEVELOPMENT OF THE FETUS 

Since the late 19805 it has been increas' 
ingly possible for neuroscientists to look 
directly at the working brain. 'I'cchnolo* 


entists to argue that cortical areas arc 
necessar)' for pain. 

The question of fetal pain can there- 
fore be partiall)' addressed by asbng when 
conical areas become functional in the 
fetal brain. .Around eight weeks gesta- 
nonal age (CiA), as the fetal pcriiKl logins, 
the developing fetus is approximately 4 
cm (1.3 in) long, has similar features to 
the later stage fetus and has begun to 
move. .At this stage, touching anmnd the 
mouth will result in movement away, indi- 
cating the presence t>f some early scns«>r)’ 
detection. .At eight weeks GA. however, 
the fetal brain is profoundly immature 
ami there are mi idennfiabte aimcal areas. 
Cells in the skin that can detect tissue 
damage and arc necessar)' for (lain also 


corneal areas. Clear evidence of cortical 
activity during auditor)' stimulation has 
been rcoirded fn>m around 26 weeks GA. 
Cortical responses have also been 
recorded in premature neonates of 
25 weeks G.A following a noxious heel 
lance. By artmnd 24-26 weeks GA, there- 
fore, it can be assumed that tissue damage 
causes a cortical response ami that the 
minimal necessary ctmnections for pain 
arc in place. 

WHAT is PAIN7 

l ypically people do not describe their 
pain with reference to the activity in 
cortical areas but with reference to the 
intensity of the pam and how unpleasant 
It feels. Pain has a psychological amtent 


The Nebraska law is deeply problematic, however, for a very different reason. 
The Nebraska law uses science in an attempt to avoid a difficult social, moral and 
political question. 


gies such as positron emission tomog- 
raphy <PBT) and functional magnetic 
resonance imaging (fMRi) provide struc- 
tural and functional images of the human 
brain. That means neuroscientists can 
observe how the brain looks and also 
which brain areas arc active when the 
volunteer performs an action, has a 
thoi^ht or feels a sensation such as pain. 
A senes of studies has demonstrated that 
volunteers cxpencncing pain aaivate a 
large number of neural struaurcs 
including the lower, sul>cortical, areas of 
the brain and the higher, cortical areas 
of the brain. Imaging studies inform us 
that these areas are ini-oh'td in pain but 
not that they are ntttssary for pain. \Mien 
the cortical areas of the brain arc inacb- 
vatetl because of sleep, general anaes- 
thetic or a coma state, however, pain is 
generally consklercd impossible. Although 
contentious, the combined results of 
imaging experiments and observations 
of what happens when activity in cortical 
areas is suppressed lead most ncumsci- 


do not develop until at least 10 wcx’ks GA. 

•After 10 weeks there is evidence of 
connections between the cells dediated 
to detcaing nssue damage and subcor- 
tical areas. Between 12 and t8 weeks there 
is the appearance of a developmental 
cortical structure called the subplate diat 
receives conneaions from subcortical 
areas. Some commentators have sug- 
gested that this represents the minimally 
necessar)' connections for pain. I'he 
subplate, however, is a transient brain 
structure that serves a necessary matu- 
rational role. Neurons connea into the 
subplate and are then held for several 
weeks before they connea into the mature 
cortical areas that develop above the 
subpiatc. 'Fhc subplaie dissipates and 
vanishes as the cortical areas mature. 
.Most neumsaendsts belicv'c that a matu- 
rational structure, such as the subpiatc, 
cannot perform a mature funedon, such 
as the deliver)’ of pain sensanon. 

Between 24-32 weeks we can sec the 
substantial growth of conneaions into 


and is a subjeedve ex|)crivncc. 'I'he Intcr- 
nadonal .Association for the Snulyof Pain 
hasoiridall)'deriiH;d pain as "an unideasant 
sensor)' and emotional experience asso- 
ciated with actual or potential tissue 
damage, or desaibed in terms of such 
damage.... Pain is always subjeedve." 

'I'he lASp dcfmidon indicates that pam 
<Ioes not have primacy over subjectivity, 
existing before and ht adtiiiion to subjcc- 
dvit)', but is experienced ibrouf^b subjec- 
dvit)'. Pain is a parr of knowledge and it is 
impossible to think of |>atn without taking 
account of the whole complex of traits l>y 
which we are characterized. By this defi- 
mdiNi pain is ni>t something that will a|)pear 
as soon as the required corneal areas arc 
aedve because pain relies upon a higher 
ctignidvc fuiKtioning and self awareness 
that require a pnitractcd (leriod of p.wcho- 
logical development. 'I'he 1 asp deiinidon, 
therefore, appears to rule out the possi- 
bility of fetal pain at any gcstanonal age. 

'I'here is considerable merit in the 1 asp 
derinirion of pin and in the broader idea 
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tliait |>ain is a form of knowlwlgc but there 
is also a reasonable disquiet in ilenying a 
rawer, more primitive, form of pain. A 
useful distinction might be drawn between 
|ust being in pain and knoz'ing that I am 
in pain. Both an obier infant and the fetus 
might be said to be in pain but only the 
older infant can experience ibai be or sbt 
is in pain and explicidy share the condi- 
tion with others as an acknowledged fact 
of being. When we experience some- 
thing we know that it is we who are expe- 
riencing ir. People do not disappear or 
drown in sensaoon but remain scIf-ltKated 
within it; our intuition of ourselves as 
particular things with particular loca- 
tion and experience is opened up by, 
rather than coll3|>scd intti, our senses. It 
is because wc remain ourselves within 
sensation that we can make choices about 
how to behave. W'e may choose to be 
stoic or protest, for example, when we 
arc injured by others. 

I f the fetus feels pain then what is felt 
is something raw and immediate. 'I'he 
pain is. and ii is. merely because it is; 
this simple immediacy constitutes the 
truth of its existence. If the fetus has any 
experience at all then it will live those 
experiences without explicit relation- 
ship to them. 'I'he experiences will not 
embed in any general understanding or 
knowledge system (because no such 
uiulerstaiuling or system yet exists). 'I'he 
fetus w ill not know what it is experiencing 
and with no self-intuition to be opened 
up I)}' sensation, the fetus will collapse 
and disappear within sensation. I'he fetus 
canruit make choices about how' to behave 
and cannot, for example, launch a protest 
against the surgeon or choose to lie stoic. 

It is ver)’ difficult to conceive of any 
feeling that is fully divorced from under- 
standing or knowledge because our 
cvert day sensory experience is always 
embedded in a context. A touch, for 
example, might be a warning or the 
prelude to an embrace or it might be an 
intrusion (and so a little frightening) or 
welcome (and so a little exciting) and so 
on. A touch is never^ra touch; nobody 
can expeiience a touch that is pure and 
detached from the totality of their being 


ami circumstance. Similarly, nobod>' hears 
a pure sound, smells a pure smell or sees 
a pure objea. There is a loss when any 
sensaaon or feeling is remoted fW>m the 
situation in which it is attached. What 
gets lost is the conception of sensation 
as a subjecth'e experience along with more 
subtle and oimplex tvitionsofhow social 
factors and psychological development 
impinge on the experience. Subjectivit}' 
and knowledge amtaminate everything 
that is felt. 'I'he fetus may feel something 
raw and immediate but older infants and 
adults feel something much more. .\nd 
once the immediaev' of sensation is lost 
there can be no recovery of innocence. 

FETAL MIN AND A80KTI0N 
'I'he neccssart' neural structures for pain 
arc develo|)ed and functninal fnim aUtut 
24-16 weeks (i^V. .-Mthough neural devel- 
opment is continuous and not absolute, 
based on this evidence fetal pain is not 
possible before 24 weeks CiA. .-Xccording 
to the lASP definition, pain requires 
subjectivity and higher cognitive func- 
tions that are not available to the fetus 
and so pain is not possible at any stage 
of gestation. Defining pain as something 
more immediate and raw might have 
some merit but that makes any feta! pain 
experience far removed from what is expe- 
rienced in the older infant and adult. 

Based on what is known regarding 
neural development and pain, the 
Nebraska law can be viewed as at least a 
reach both because the timing is off 
(banning abortion from 20 weeks CiA) 
and because it is unreasonable to equate 
pain as we typically know it with what 
the fetus might experience. The 
Nebraska law is deeply problematic, 
howex'cr, for a very different reason. 'I'he 
Nebraska law uses science in an attempt 
to awid a dilTicult soaal, moral and polit- 
ical question. 

Traditionally the question of abor- 
tion has been addressed through argu- 
ments about bodily sovereignty and 
indhidual rights. At et'eiy stage of gesta- 
tion the fetus is intimately bound up in 
the w'oman’s pht'SHilogy and is very much 
a part of her body. PrtijMincnis of abor- 


tion argue that nolxidy should be allowed 
to force a woman to do something with 
her bi>dy that she docs not want to do. 
On the other hand, opponents of abor- 
tion point to the fact that the fetus has 
the potential to go on and become an 
independent entity in its own right and 
noboiiy should be allowed to prevent 
that progress. WTicther or not the fetus 
feels pain docs not resolve these argu- 
ments. If the fetus feels pain then we 
may still suppon abonion in the inter- 
ests of defending iNxiily sovereignty. Simi- 
larly, if the fetus does mit feel pain we 
may still pres ent abortion in the inter- 
ests of defending future life. 

The same problem also holds with 
respect to viability', 'rcchnological 
advaiKCS mean that the fetus can survive 
outside the womb at a slightly earlier age 
than before but that faa (kies not resolve 
the question of abortion. At cs'cry stage 
of pregnancy up to full term it is the case 
that viability is protected by the fetus 
remaining alive and inside the womb. 
Wlicn dealing uith a wanted pregnancy 
it is precisely the point to facilitate viability 
by' keeping the fetus inside the womb and 
deploying medical assistance whenever 
the baby is bom. When dealing with an 
unwanted pregnancy it is precisely the 
point to stop viability by removing the 
fetus from the womb and deploying 
medical assistance to prcv'cnt a live birth 
whatever the stage of pregnancy'. 

'I'he neural structures for |)ain are not 
available before 24 weeks GA and the 
psy'chological experience of pain as wc 
experience it is ncs'er available 0 the fetus. 
People do not experience pure sensation 
because they have subjectivity, history' 
and context that are only available post- 
natally. 'I'he fetus does not have subjec- 
tivity', history or context and $0, if it 
experiences sensation at all, it must expe- 
rience pure sensation that is alien to us 
and will be forever lost through devel- 
opment. None of this can help us decide 
what we should do with regards to 
unwanted pregnancy. 'I'he issue of 
unu-antexl pregnancy invokes soaal, moral 
and political issues thatcannotbe resolml 
by' science or technological advanc'c. ■ 
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